
THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT IN THE WORLD 



■ Sony Stereo Tape Deck 262-D — 4 & 2 track stereo recording 
and playback tape transport to add tape to yonr existing lii fi 
system. S89.50, (Also available, not pictured, the new SRA-2 
Stereo recording amplifier for the 262 D. 
$89.50.) ■ Sony Sterecorder 777— All- 
transistorized professional 2 or 4 track 
stereo recorder featuring the exclusive 
Sony Electro Bi Lateral playback Head. 
World's finest tape recorder, $595, ■ Sony 
Sterecorder 300— A complete professional- 
quality hi fi stereo tape system with 4 8: 2 
track recording and playback in one por- 
table unit. $399.50. ■ Sony Portable 101 
— 2 speed, dual-track, hi-lidelity recorder 
with 7" reel capacity. §99.50. ■ Sony Stere- 
corder 464-D~Dual performance 4 track stereo tape deck with 
built-in recordings: playback pre-amps for custom installations 
and portable use. SI 99.50, " Sony Wireless Microphone CR-4 




—Pocket sij:e mike and transmitter providing complete free- 
dom from entangling microphone tables. S250. ■ Sony Con- 
denser Microphone C-37 A— For purity of sound reproduction, 
the unqualified choice of professional stu- 
dios tlirotighout the world. S295, ■ Sony 
Sound on Sound Recorder 262 SL-The 
perfect recorder for language, music and 
drama students. With 4 track stereo play- 
back. §199.50. "Sony Tapecorder 111-A 
popularly priced, high quality bantam re- 
corder for everyday family fun. §79.50. 
■ Sony Condenser Microphone C-17 B— 
Miniature si^e (3% "x Ys" diameter) and 
exceptional background isolation unidi- 
rectional cardioid pattern. §350. ■ Sony 
Newscaster Portable EM-1— A professional on-the-spot battery 
powered portable recorder with precision spring wind con- 
stant speed motor. $495. AH Sony Sterecorders are Kuiti phx Ready i 



For additional literature and name of ttiraresl frauchssed dealer xcrite SupersCPpe, Inc., Dept. 7, Sun Valley, California 
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problem 
solving 
micro- 
^ phones 




PROBLEM: 

"Boomy" Hall 
SOLUTIOir: 
Unidyne III 

ULTRA-COMPACT UNI- 
DIRECTIONAL MICROPHONE 

Prevents over-erpiphasis bass 
tones— reorociuces voices in 
naturai, Sife-liKe torses — the per- 
fect solution tc halis or rooms 
v/flti annoyino t-ass resor^ances, 
Hands-omeiy desigretl, versatile, 
extremely rugged , , . world's 
smallest cardloici dynamic 
micropriofie. Ulirs-cardioid pick, 
lip pattern synrirneiricai about 
axis, uniform svitti frequency. 
Dual' tmpedancs, 50-50,000 CPS. 
rcsi>onse. With or witliout on-off 
svjitch. 



Shure Microphones for 
TOTAL COMMUNICATIONS 



R\DIO MAGAZINES, INC., P. O. Box 629, MINEOLA, N. Y. 
Postmaster: Send Fomi 3579 to AUDIO, R O. Box 629. Mineola, N, Y, 




Total 

ComniunirMiortS , , . 
a nQvj coocepl in 
modern mtcropnono 
mctch^ndtSing for 
U)c sound inslathi. 
Write (or liliiiiiturC': 
Dept. 10-L, 
Sliijre Broiliers, Inc., 
222 Harlrey Avenue, 
Ei/^nsior^, minors 
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FOR FULL QUALITY 
STEREO-MULTIPLEX 
OR MONOPHONIC 
FM RECEPTION 



World's most 
Complete Line of 
Hi Fi Phased 
FM Antennas . 



THE TOP PERFORMANCE 

FM ANTENNA LINE 

• No matfer how well your FM unit 
h performing, you'll hear the differ- 
ence □ FtNCO makes. Rich, luxurious 
distortion-free sound is yours when 
you pick just the right FM antenna 
from FINCO's complete line. 



fM3 Kir — S14.S0 




f MS — S36.3S 



FM ELECTRONIC eOOSTER 
Medel T-AMB-AC - $34.95 



FMT-1 TurnsKk Kir — $14.50 
Write for Catalog #20-213 

THE FINNEY COMPANY 

Dept. A 

34 W. Interstate Road BedFord, Ohio 




Send questLoiiS to : 

Joseph GioviLnelU 
3-120 Newk-lrt Ave. 
Brooklyn 3, N. Y. 

Include 3 tain pi' (1, self -addressed 
envelope. 



Duplex High Fidelity Systems 

Q. Over the years J have assnmhli^d a fine 
muxi-j synteni. My system includes the 
Maraittz Model 7C preamplifier and the 
Mcintosh Model S7S power umpUfier. The 
power ampUfiet is remoie from the pre- 
amplifier and is operated through a relay. 
My question is this. My old ^jreomjiii/Eeri 
tiro ilcl'iitosk Model CS. The MaJniOsh 
amplifier is the only one that I own. Can a 
sivitehinff system be de.<!igned to uUow we 
to use either the Marantz (in the main 
lint en room) or the older preamps {in the 
recreation room) with the power ampli- 
fier? Please advise if this is 2>'>'actical. Jiob- 
ert J. Dohnal, Lakawvod, Ohio. 

A. First of iiO, before contemplating the 
swittiiiiig of eitlier set of preHiiiplifiers you 
should reuieniber tlijit you will also huve to 
switfeii the amplifier from the set of spe:ik- 
era in one room to tlio set of spertlters in 
tlio otiier viiinn. Tlii.s would Iinva to be tloiie 
hi CO II j miction witli tlie preampli fier siv itch- 
ing. 

The relay ivould L.tve to be controlleil 
from eitlier of tlie two listening rooms, ;inil 
this can be done hy merely pariiUelii g the 
switehiiig whieli now iictnates the relay 
with the switch located in the seeond listen- 
ing room. 

In order to switch the power aitiplifioi' 
from one preamplifier to the Other, jill you 
ivoiiUi have to do is to ieho a single-pole 
do able -til low .switeh in sueh a way that it 
can switch the "hot" lead of tlie ampliiier 
into either of the preamplifiers. (Tliis, of 
course, supjioses only one ehannel, or sap- 
poses a sitaation wherein the channels can 
be switched independently. If the channels 
are to be switched simnltaneoiislyj then you 
will requiTe a double-pole double-throw 
switch.) To prevent feedbaek, keep this 
switcli away from the one used for sivitcli- 
ing the speakers. 

It would be desirable to have both switch 
elements actuated by a single shaft. If this 
ia done, be sure that the decks are ividely 
spaced and that a metal shield is placed 
hetw^ea them. This metal shield should I>e 
grounded to your liigli fidelity system. In 
order to insert this shield, yon must first 
disassemble the switch. Then mount the 
metal shield on eaeh sujjport rod in saeli a 
manner th.it the plate is sandwiched be- 
tween the two spacers which are mounted 
on each rod. 

As a precaution against high level tran- 
sient "clicks" ivhieh could cause damage 
to your loudspeakers, do ail this switching 
with tiie poiver amplifier turned off. The 
inagnitude of these transients can be re- 
duced by placing a 5-megohm reaistor 



across the output of eacli channel in the 
preamplilier. 

If all these precautious are followed you 
should have no trouble. 

Pre-empbosis and the RIAA Curve 

Q. I notice thai FM pre-empha^is (75 
^isee) coincides with the high-end boost 
called for in the EIAA recording curve. 

In equalising EIAA records for broad- 
cast, can an FM siaiion supply only the 
low-end boost, between 50 cps and 600 cps, 
allowing the high-end boost of the EIAA 
recording curve to serve as pre-emphasis? 

This would do away trith the overlai^ping 
fWiOtiOTi^ of high-end cut for liJAA play- 
back and high-end boost for FM pre- 
cmphasis, and it would justify the EIAA 
ill choosing cps instead of the easier- 

to-work-with $000 cps normally used for 
compensation computations. EoderieTc S. 
OaUey, Jr., LT. JG. FF., New York. 

A. Theoretically au F51 station could use 
the unattenuated high-f re<]uency response 
of the KIAA disc to obJaiu the proper pre- 
emphasis, anil the listener wonl<l liear the 
program properly. The one serious draw- 
back to the aehenie, however, is that the 
other program material would not conform 
to this standard. True, compensation could 
be introduced into the speecli channels of 
the console, but this compensation would 
have to be added channel by channel, Thia 
is logical when you realize tliat if it were 
added to the output of the control console, 
it would be boosting all the time as is true 
in conventional practice, regardless of the 
setting of the record player — ^attenuated or 
unattenu.ated highs. If the record player 
were set to have a flat response at the high 
end, and if there were added boost at the 
output of the console, the result would be 
an exaggeration of the highs and over- 
modulation of the transmitter. Examina- 
tion of a modern broadcast console will 
show that there is a considerable nmuber 
of channels, and it would be a costly proc- 
ess to convert each ehannel in the maimer 
required. lu other words, just to remove 
the necessity of having high-end eciualiza- 
tion of the record-playing channels, you 
would have to boost the response on all 
other channels, so more wnuhl be lost than 
gained. Although I understand what you 
are trying to do, I do not think that the 
dual equalization used today when records 
are being played over FM will cause any 
deterioration of the sound quality heard by 
the listeners. 

When I refer to the channels of a 
broadcast console, I do not mean the term 
as applied to stereophonic sound reproduc- 
tion. A channel might oonsist of a micro- 
phone input, phono input, tape input, or 
remote line input, all of these inputs feed- 
ding a common mixer buss in sncli a way 
that .any or ail of them can feed the com- 
mon output connection. 

Effects of a Load on Cartridge Damping 

Q. I 'plan to build a transistor preampli- 
fier for use with one of the new Mgh-com- 
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Can J use a professional cartridge 
with this arm? 



Do the turntable 
and motor 
meet the NARTB standards? 



In automatic position, 

will it starts traek, 
and trip as safely 
as the best 
^ ,^^^11 single-play equipment? 




THE ANSWER: Absolutely Yesi 



f 



These are some of the questions people ask their dealers when 
they learn, to their surprise, tliat the Garrard Tyjie A Automatic 
Tunitahle coats only $79.50, Some have assumed this must he tlic 
price of the turntable alone ... certainly not the complete unit. 
These are intelligent questions, since a few dollars do not really 
matter ivhen you are investing htmdreds in a high fidelity system, 
expecting to be ahle to enjoy music free of distortion, and to pro- 
tect your substantial investment in records. □ Chances are, for 
example, that you may want to use one of the ultra-sensilive 
cartridges developed originally for separately-sold tone arms 
hccanse of their high compliance. Now, Garrard has integrated 
precisely such an arm into the Type A. It is counterweighted and 
dynamically-balanced. ..ivill bring out the best in tlie cartridge 
of your choice ... tracking at the Jowest stylus force ptesciihed 
by the cartridge manufacturer. Best proof of its capabilities is 

that the Type A tone arm is on the recom- ^ 

mended list of every important manufacturer " 
of professional- type pickups, □ The Type A ^ - >• 
turntable and its double-shielded motor 




were designed for each oilier. The cast turntable itself is some- 
thing special ... full-sixe, heavy (6 lbs,), balanced and tion- 
magnetic. You will bear no wow, no flutter, no vibration, □ Many 
people consider Garrard's pusher ])latform the most important 
exclusive Type A feature. This is unquestionably the gentlest 
device ever designed for its ])urpose, and i;ivcs you the incom- 
parable convenience and pleasure of autoniatic play whenever 
you want it, □ With all this to offer, it is small wonder iudeed 
that Garrard's Type A, in a single year, has become America's 
luimber one high fidelity record playing unit. It is proudly owned 
by a growing legion of discriminating peo])lc who, originally 
ama/ed at the price, have come to realize this superb instrument 
could have been exiiected only from the Garrard Laboratories. 

For illustrated literature, ivrite Dept. GX-12 ^jS^ 
Garrard Sales Corporation, Port Washington, N, Y, VIS^^' 

AUTOMATIC TURNTABLE 
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Music , . . soft and caressing . . . vibrantly 
alive . . . insfjiring. The pure sound of 
Gromines stereo recreafes each mood ■ ■ ■ 
witli fidelity eind presenc; of infinite su- 
periority. Prices art} sensih/e . . . quality 
unsurpassed. 




Model 101 Wl FM multiplex-sterGO tuner. Magic bar 
tuning with exclusive Stereo Setitry to indicate 

stereo broadcasts $139,95 

Model 102WI FM and AM multiplex tuner iwitfi all 

features of above $159.95 

Write GROMMES 

Division of Precision Eiecironics, Inc., 
9101 King St., Franklin Park, 111. 



sets the 
scene* * m 




pUiiiM: alereti rartridffes. t intend io cj^inin 
lr<jbU roUoff hji hiading the cartridipj ■wilh 
li low vaiiie resistance. Will tiiir; aHverstEhj 
ijfffH-.t the compliance of iiie picl-ii}? -iit i'nc 
xiiy (t nieter ihwnt ioiil damp a .v^ii.sifire 
meter? ft'o/j C. ilahreiihr'h. TiiUnlioiud. 

A. Tiif stiffness of tlie stylus is iiiuHi 
fjrejittr tliau tJie Stiii'ness pyoi-idcd hy :i 
meter si/i-iiijj. Therefore, ;iiiy (lampiiig 
ivliitli win i-csult; from the ;ictioii of ^ lo.id- 
ing resistor plitced .across the e;irtridge iviH 

iiomiiial :is (.'omparcrl to the mOi'lKiniL'.al 
ilfimpiiig within tlie cartridge, niul tlie 
;id(f<;d diimpiiig provided liy tlic stylus 
liciiig in contact with tlie ret-fird. 

fii addition, and pOssil>ly iiiorf! impor- 
tant, the mngiietie field of :i magnetic car- 
tridge t-(msiderably less tiiau Huit foviml 
in meter movements. The eiTe<:t of this is 
to limit mutiml coupling between the iiiov- 
int; mass of tiie oiirtridtro and its ele<-trit,'al 
cirtniit. 



Voltage Across Volume Controls 

Q. Tloa- do yoti measure tlie voltage til 
lite rohime co-nirol of an amplifier.^ Mtj 
meter hrns a .•ieii-'iitivity of 30,000 oli-m.t/volt 
il.c. Tlie icale nhown no indication <ii all. 
IVo'itUl the hiilioation — if J had f/otten one 
— be lO-'ooU u.c. or d.e.? D. ]\f. Aiifflin. 
Seottle, Wa^tiiiiffton, 

A. If tho resistance of onr \'oliin-se con- 



trol is 500,000 ohms, and if the meter is 
set to the 10- volt rarige, the resistauce 
offered hy the meter is 300,000 olnns which 
is in parallel with the DOO,000-ohm (or 0,5- 
megohm) volume control. This will anto- 
matieally cause some voltaije reduction be- 
cnnsc the total load rcsnltini; from tht- 
I'ombination of the meter and the voUime 
i-ontrol is much smalier than tUo stage 
fi.'i'din^ this comtiinatiou was supposed tu 
see. V'i-ubably the voltage which appears 
;icross tlie volume control is only one volt, 
(ir even less. If the meter is switched to the 
one- volt r;infje, the instrument will have 
a resistance of only 20,000 ohms. This will 
completely load dowii the volume control, 
^ivin^ yon an intirely erroneous indica- 
Hon, if, indeed, you can get an indication 
;it all. 

Yon simply cannot ,iso a meter of this 
type -when reading higlr -imped a lice cir- 
i viits: A VTVM is the only hind of instru- 
ment which can be used. The loading by a 
VTVM is very small liecanse it has a re- 
sistance of perhaps 11 megohms, which is 
i-onsiderably more than the ."500,000 ohms 
we have been considering. 

The \'oltagc de\'eloped across most vol- 
ume control circuits is an a.e. voltage, but 
this is not always the case. In radio re- 
ceivers, for example, there is some (!,(', 
along with the a,c. Tlierc is usually a ca- 
pacitor which removes the d,p, component 
from the signal and allows only tiie a,C, to 
enter the audio section of the receiver, IE, 



THIS MONTH'S COVER 



This mouth we giimpse the sy,-<teni as 
assamblod by James C, V;ilestin of St, 
r,.ouis, Missouri, An intcresl.inij iispeet 
tif this audio eonter is that the cabinets 
wci'e all (ksigiied and eonstnietcd by 
Nfr. Vales tin. Another unusually inter- 
esting fact is that the low -frequency 
speaker system is a CW folded horn 
built from plans presented in KovL'odjer, 
1955, issue of Audio, Apparently Kon i e 
of those early designs still satisfy the 
critical audiot'an. In building the- eabi- 
iiets, followed the unusual proe<idiire of 
r'eineufiniy V^-'n\. eoi-k to %-in. plywood 
and thfn bonding walnut veneer on top 
of the cork. The thought behind the cork 
lining was to prevent res on a nee 3, and 
according to the builder, it is rjuite sue- 
eessful. 

The ecjuipnient concealed behind those 
!ion-resOiiant panels is; 

^[elntnsh C-20 preanip 
(2) Dynakit fiO-watt amps 
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11, H. Scott 330B tuner 
Thorcna TD-124 turntable 
Grado arm and cartridge 
.Vmpex 960 tape recorder 
{2) CW folded horns 
(2) JBL 175 twect.er.s 

k t^w is built in below the C-20 ;iiid 
S/iOB to keep ambient iciiipcrntures low. 
The photographer of the systeni is Bill 
Sollis, an eloetronies instructor nt 0'- 
Falloii Teehnieal High School, and u 
photography e ii th u s: n st , Mr. \'' a 1 es li ii 
asked us to espeeially eonnneiid his long 
suffering wife who put uj^ with raw 
speaker enclosui'es, exposed coniponeilts, 
wire leads, and all the di2ii'ultie,s of 
being an audio fan's wife, 
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the three-way system with two 12" speakers— plus! 



From the first moment of its appearance, the Classic Mark II 
won instant and unanimous acclaim as the most exciting 
new instrument 'n the world of music reproduction. Its 
range, its preserce, its spaciousness and dimension are 
truly outstanding, even when compared with the so-called 
"world's bests." Its reputation, however, posed this immedi- 
ate challenge; Could University now create a speaker sys- 
tem with the essential qualities of the Mark II, but in a 
more compact size . . . and at a more moderate price? Could 
University now b'ing the pleasure of uncompromising big 
system high fidelity to a broader range of music lovers? 

The challenge has been answered with the new Classic 
Dual-12, created by a totally new approach to the design 



of speaker systems. Instead of the conventional 3-speaker 
arrangement, University's Dual-12 incorporates two 12" 
speakers ... plus the Sphericon Super Tweeter! One 12" 
speaker is a woofer specifically designed for optimum re- 
production of the ultra-low frequencies (down to 25 cps); 
the other, a woofer/mid-range, reinforces the woofer, re- 
moves the peaks and valleys that cause harsh, strident 
sounds in ordinary systems and provides flawless mid-range 
performance. The renowned Sphericon is included to as- 
sure silky, transparent highs soaring effortlessly up to 
40,000 cps! Power Requirements: 10 watts. Size: 23V4"x 
31V4"x15V3". Oiled walnut finish. $229.95 Hear it at your 
hi-fi dealer, cr write:Desk R--12, 




UNIVERSITY 

LOUDSPEAKERS 

80 SOUTH KENSICO AVE., WHITE PLAINS, N.Y. 
A Division of Ling-Temco-Votr^hl, Inc. 



www.americanradiohistorv.com 



SPACE 

BREAKTHROUGH! 

How the New Fairchild Integra /Series* 
Puts 100 Complex Audio Control 
Components in a Space 28" x 30". 

20 Compressors 

20 Pre-Ampliliers 

20 Equalizers 

20 Noiseless Atfenuotors 

20 Noise Reduction 
Systems 



100 Audio Control 

Components in a 
space 28 x30 

The new Fairchiici I ntegrV Series, a group of miniature 
audio control components (114" narrow) is the first 
and only space breakthrough in recording, broadcasting 
and 5>pee^:h reinforcement systems coupled with higlier 
(juality performance. The Fairchild Integra/Series, 
brought about through the use of the most recent 
advances in solid state design, allows yoti to build the 
most complex console entirely within the reach of your 
fingertips. Now you can have an individual no-distortion 
compressor, an automatic attenuator f AUTO-TEN* ) , a 
50 db high output, low distortion trans is tori zed pre- 
amplifier, a new attenuator <LUMITEN*) guaranteed 
noiseless, and a flexible program equalizer for every 
channel. All Fairchild Integra/Series components com- 
plement each other yet each component can be bought 
separately and worked as an independent unit with all 
existing conventional equipment. Included in the 
Fairchild Integra/Series: 

"Tfurlo Mark 

Modef 663 — A no distortion compressor 

Model 661 ~ An automotie attenuator (AUTO-TEN) 

Model 662 — A SO dh high output, low distorHon 

transistorised preamplifier 
Model 66S — A tiew type often u a lor— the lUMlTEN, 

guoranteed noiseless 
Model 664 — A flexible program equalizer 

Only wifh the FAIRCHILD INTEGRA/SERIES 
can you mafce o sound inveslment in the future. 

Send tor dolo on Ihc tomplofe fAIBCHIlO INTEGRA/SERIES SYSTSW, 

FAIRCHILD 

HECCRDING EQUIPMENT COW., 10-40 45TH AVE., tONG [SUNO Cllr, N,V. 



See advertisement 
page 60 for data on 
the FAIRCHILD 
LUMlTEN ... an 
Integra/Series 

Component 






LETTERS 

Bell Slippage? 

Sir; 

Mr. Yilchur has been correct, in many of his theories. How- 
ever, this time he is really reacbiiig. On page 38 of the 
OctoboT issue he statesj "It may seem illogical that belt slippage 
will cause a turntable to inn fast." It is illogical to use the 
ratio of diameters of the pulley and platen. If he had used 
the ratio of diameters at tlie neutral axis of the belt, he 
^TOuld have found that calculation of the pulley diameter with 
accur.icj' is very simple and does not require a theory of 
belt slippage. 

We have no difficulty in calculating a pulley diameter whioh 
will give an accur.icy of plus or minus one second in half an 
hour at a tape speed of 15 ips. Even this deviation from true 
speed can be explained in terms of variation of tape thickness, 
because the speed of the tape is determined, not by the capstan 
diameter, but by the diameter at the neutral axis of the tape. 
We can speed up the tape by using thicker tape or slow it 
down by using thinner tape on the same capstan. Thus it can 
bo demonstrated that the diameter of a pulley or capstan 
is not the deterniining factor in establishing tme speed. Ac- 
curate calculations mnst be based on the diameter at the 
neutral axis of the belt or tape, 

L. S. SOBEBR 

Audiomation Laboratories 
7330 Clinton Eoad 
Upper Darby, Pa. 

Tope Sync Standardization 

SIB! 

Mr. Hal Magargle's interesting contribution "Let's talk about 
tape synch roMizati on (Audio, November, 1962) prompts some 
comment from this <Je[mrtment. We do agree with Mr, Magargle 
that the high- frequency carrier method. (14-kc sync signal) 
has disadvantages Tvhen nsed at low recording speed vrith 
portable equipment. "However, it seems to us that he over- 
estimates the he ad -con tact and track-position difficulties of 
the three other systems described in the first part of his article. 
S'oT our extensive location operations, we have selected the 
Pilot-Tone system for the following reasons: 1, The advantage 
of a biased control track recording is self-evident; 2. excellent 
portable recorders are commercially available iritb Pilot-Tone 
heads and associated circuitry already installed at the factories; 
3. Pilot-Tone heads can be obtained at low cost from several 
manufactureiE ; they can be installed easily on location and 
transfer equipment; 4. a German DIN standard covering this 
system is also accepted in many other European countries and 
precise calibration tapes are available. 

With hundreds of rolls of sync sound tapes recorded oji 
eiglit different location units and reproduced on two transfer 
channels, not a single case came to our attention in which the 
synehroni/ation was lost dne to track placement er head eon- 
tact difficulties. Ue cording and playback heads are p re-set 
with the calibration tape; no vernier adjustments are required. 
Pilot-Tone recordings from other Canadian or U- S. studios 
can be reproduced without changes of playback-head track 
position. Our recordings can also be reproduced without 
special handling in the foreign studios, provided they are re- 
corded at approximately the same power frequency. 

The National Pllm Board, an agency of the Federal Govern- 
ment of Canada, does not endorse products of specific manu- 
j'aeturers Or support one particular metliod, but it seems to 
us that some standardization in this field would be to great 
advantage. We feel that the Pilot- Tone solution is very prac- 
tical and quite suitable for motion picture dialogue recording. 
It should be considered seriously for international standardiza- 
tion. 

We understand that the system advocated by Mr. Magargle 
has been in use for several years on a wide scale in the 
Russian film studios. As the Soviet Union utilizes the European 
power standard of 50 cps, the control frequency is 25 eps. 
Undoubtedly, playback synchronizers were installed in these 
studios, which are designed for this 25 cps system. 

Your article does not state what equipment is available in 
the United States for the synchronous transfer of Mr. Ma- 
gargle's 30-ops recordings tc perforated film. A circuit diagram 
of his playback synchronizer w'ould be of interest. 

EtrnoLPH RoLp Epstein 

Chief, Sound and Projection Div, 

National Film Board 

P. 0. Box 6100 

Montreal 3, Quebec, Canada 

(Continued on •page 63) 
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THE CS-3 SOUND COLUMN SOLVES EXTREME REVERBERATION 
PROBLEMS WITH EXTREME EASE AND ECONOMV. 





Here's the newest my to rid yourself of P.A. installa- 
tion headaches in problem areas. Use the new Uni- 
versity CS-3 Sound Column! It's specially designed to 
meet moderate power requirements — ALL AT A PRICE 
FAR LOWER THAN YOU'D EVER EXPECT FOR SUCH 
PERFORMANCE. 

' How? Easy— and with the same sjperb engineering 
and quality control that goes into all the Uniline 
products. Witt! the CS-3 you get: □ superb speech 
reproduction in moderate-size areas; □ excellent 
music in high reverberation areas; □ extremely wide 
sound coverage; □ the complete answer to feedback 
difficulties. And, a; with all Uniline Sound Columns, 
the CS-3 is ACOUSTICALLY TAPERED to prevent high 
frequency beaming.. .a University exclusive! 

^And don't forget another important characteristic 
of the CS-3: High 'A'(High Audibility), which is evidenced 
by a considerable decrease in distortion, improving intel- 
ligibility and increasing listener comfort. This is particu- 
larly noticeable when standing or sitting close to the sound 
source, for, as you know, conventional loudspeaf(ers tend 
to 'blast' under similar circumstances. 

So, for optimum dispersion (at all frequencies), for uni- 
form sound levels (within the beam), for speech and music 



UNIVERSITY 
PROUDLY 
ANNOUNCES 
ANOTHER 

1 SOUND 
1: SOLUTION: 
THE 

UNILINE 
CS-3 
SOUND 
COLUMN! 





rJIODEL CS-4 
UNILINE 

(RigM) 

tVlODEL UCS-6 
UNILINE 
(Far Right) 




A Division of Line-Temco-VousM, Inc. 



in high reverberation areas auditoriums, terminal 
waiting rooms, industrial areas, gyms, pools and 
churches}.. .FOR UNILINE SOUMD QUALITY AT IN- 
CREASED SAVIMGS... choose the CS-3, University's 
newest [and lowest-priced) addition to the Uniline 
Sound Column family. $89.95 dealer net. 

DATA (compare the following specifications point 
for point with other products in tie same class, then 
you decide which sound column will be your best, 
most trouble-free buy): 

MODEL CS-3— (equipped with special elliptical hi-fi 
speakers and two tweeters for music and speech appli- 
cations; tapered for use in clusters) 

Frequency Range 150-10,000 cps 

Power Capacity 25 watts 

Impedance 16otims 

Vertical Angle 22" 

Horizontal Angle 120° 

Dimensions 48"x7V2"x8%" 

Shipping V^eight . . 33 Ihs. 



For complete specif I cotions end instructions on the 
entire Uniline Sound Column series, write: Desk R-12A, 
University Loudspeokers, White Plains, New York. 
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Stereo Spec:tacu1ar Ddrtionstrotjon and 
Sound Effects Audio Fidelity DFS 7013 
Sound Effects (U.S. Air Force Firepower) 
Audio Fidelity DFS 7012 

The Aurtio Fidelity 4?ommaniJ po^t moves up 
Ita heavy artillery in this iinir of releases^ 
la the ^Stereo Spcctiiciilar Di^nionKtraTion al- 
bum ate to Le found several Intriauinj? mnr- 
selB that are sure to i>reo<rcupy ^ouiul tuns 
during the lon^ winter nij^lits iihea<L About a 
third of the way throiij;U Kidt; Out of I>1''S 
7013, even the mildly akeptifial listeuor ia apt 
to reach for his meter Tow^>rtl the end of a 
Hweep of audio frequeacief;. The s^vet^p ^fets 
under way tionventioually enuup;h f imn Ji 
starting point of uO cj>k. Ak the Hwtvrp pro- 
^freasea upward in easy Kta;^eK, no eyebrows 
will he rals^^d U>irin^ the tviij ai^ to 15,000 
cpH. Most mnaa-produtjedi, regMla.r-priec test 
aud denio records purport to y^J up to 15,000 
and all of thein maua^e to limp home at that 
point in one way or anot]i<'r, i;Ol:JS^ Liihora- 
toriea STR-lOO frequency -test record goes ouf 
to 30,000 eps, bnt tliat'e a cii>itom joh siellini; 
for a firm SS.oOJ As n rule, both tiie stereo 
eartridge and a freah copy of a mass-protliieod 
test record will look healMiirr on a mifter 
wLtlj some advauct^ in fiaiu iieyond 1^,000 cps. 
The assertion on thif; rt^f^orcl th^u vtill do a 
fast job of eyebrow ralsinj; is the. nnnouneC' 
meDt heiird Jit the end of the 1-5,000 tone. At 
the point wliere the Jivemj^c doioo record Is 
ready to call it Quits* this stereo di^JC carries 
the announcement that you are ohcjut to hojir 
a sweep from l5hOOO to infinity, If you check 
this segment of the reconi on u meter (iissum- 
ing, of course, that a stereo juekup nf the 
latest generation is use^i), you will notice 
that the needle wHi ciinih bii<rk to the spot on 
tJie dial it occupied while you weve Vakhi^ n 
readinjj at l:j,OOD cps. Aftfr liiigerlnj; a \vliile 
In that poE^ition, the needle thL-u fades iuvay 
gradually, ladieatixig that Audio Fidelity Jimh 
enough on this disc above IJihOOO to Eictivate 
.my up-to-date stereo cartridge. Ju^it what 
maimer of rceordin^ curve tiiey employ etl 
ahove 15,000 will probably remain a closely 
guarded secret. Couslderi^d aw harmless fun 
or the Real Thing, this sweep doei^ point ujj 
the fact that four-track tii[.ic^i Itav^.' ;i long 
way to go before they can catch up to ?>lereo 
discs in giving the top of riie f rctpieney 
spectrum ou a mass-produced htisis. On DFS 
7013, musical samples taken at rautloni from 
earlier AF stereo records oflVr significantly 
better frequency range than wc iiad io the 
original prcsaings^ The sound effects heard 
here are some of the ciioicer bits found in 
Audio Fidelity's "Sound Effects, Vols, 1, 2 
and '6** as well as its grimly mivUiful ''(Jar- 
toons in hi^ound." 

The companion sound release is a compre- 
hensive rundown on the firepower on aural 
display at the Air Proving Ground Center, Air 
Force Systems Command, Fglin Air Force 
Bas^, FloridJi. Thp souic bo^>ija of an F-lO^i 
"Starfighter" sets the stage for a long parade 
of aircraft beard in vaxious sounds of attack. 
The soft "plump'^ of napalm bombs is m^xed 
wlUi l;he hard crack of 500 pounders as they 
hit the ground not too far jiway from tlic 
stereo mikes. Automatie cannon, :iO and 50 
caliber machine guns, evon a gatling ;;nTi of 
the Spanish "Amor J can War try to unseat your 
cartridge. The 3S episodes In this pot^-ntly 
realistic record offer olmosi unlimited oppor- 
tunity for deuionstration of uuniou In stereo 
with fresh challenges for all coinpouents in a 
sound system at almost tiverv turn of the 
table. 



Sounds Unheard Of 

Contemporary S-9006 

This label deserves a vote of thanks from 
any progressive audio component dealer. Here, 
at last, IE a demonstration stereo record eapa- 
ble of proving to a customer that there is a 
dilTereuce between the industry s very top line 
of conipoucnts and those in the category just 
below. Tn all the important technical features 
that delineate a truly outstanding record, this 
release is tops. The unusually low distortion 
alone would be enough to set this disc apart. 
Accorcling to Contemporary liecords, the spe- 
ci;il recording amplifier developed for ihis 
project wlU be made available to other liibeis. 
The two doKon Instruments of exotic ptjrcus- 
sion are played by Shelley Manue and .lack 
jMarshall. Disdaining the elaborate trieliery 
used by seme labels these dayt^. Contemporary 
went directly to master tape at this session. 
They liave a great retiord witli which to prove 
tlm wisdom of Uipir w:iy. 

Oliver (Original Broadway Cast) 

RCA Victor LSOD 2004 

Is there a race in progress among (heatrieal 
producers to see who can find the un]i}:eliest 
story for a new musical? The adventures a^xd 
misadventures of Oliver Twist form the basis 
of this musical which I^ionei 33art derived 
from the famoii.s Dovel by Charles Diekem^. 
Tlie idea of a race for unlikcl,v material sug- 
gests itself because Bart, who did the book, 
music and lyrles of "Oliver," is already work- 
ing on a musical adaptation of "The Huneij- 
Imeli of Notre DamCr" T reckon Pm as broad- 
minded in these matters as tlie next uUrU in- 
terestied in the tiicater but I find it ditlicult 
to mijigiue the grott^sque figure made famous 
to two ^generations of moviegoers by ]^on 
Chaney auO Charles Laughton [ictually burst- 
ing into song as be swings about the fncadc 
of Kolro Dame. Or will the producers merely 
ask him to grnnt in time with tlie music? If 
one speculates on these po.^stbilitie.s, the char- 
acters of Dickesi.s begin to seem less uut of 
place on a musical stage. 

''Oliver" represents England's answer to 
tltc long stream of American musicals that 
imve been suceessful on both sides of the At- 
lantic. It has bf^L^i El somee of some annoy- 
ance to Briiish theatergoers ihat so many of 
the uiUi^lcals that have played London in re- 
cent years have been imports from America, 
Taking a leaf froui our own great musicals 
such s.f^ Oklahoma and Carousel, liionel Kart 
decided to draw upon local color for the set- 
ting of this show. On the premise that nothing 
conld be more liritish than the England of 
Dickons' day, the producers a.'^senibled a fine 
cast of London -trained actors to recoup the 
fortunes of their own musical theater. It's 
sMll too early to tell how l^rondway will re- 
act to ''Oliver" because this ori>:inal cast al- 
bum has been released some three months 
t>crore the Xew Vork opening: of tJie show. jMy 
own guess is thai some theafcrg^ters will find 
ihe early scenes in the boy's workhouse rather 
depressing but things should ^;et more inter- 
cstini^ on sta^^e as soon as Dickens' f:imous 
characters. Bill Slkes and Fagiii, enter Oli- 
ver's life. Certainly the show appears pretty 
static on records until Fagin, in the [person 
of Clive iieviil, advises his boys that You've 
Cot fo I*ick (t rocket or Two/^ This show 
makes little elfort to follow the usual pattern 
of a musical ; the only number that even ap- 
proaelies a conventional romantic ballad is 
A3 Long As AmJs Me sung by Bill dikes' 
girl, Nancy. <^eorjicia Brown, aw Nancy, h:iK 



been wiih the siiow since it t^rst opened in 
London June yO, lOGO. She fills the only major 
female role with graceful assurance. Bruce 
Prochnik was a logical choice for the part of 
Oliver, having played the title role in a 
tliirteeu-part serial of the straight version of 
"Oliver Twist'' on IJrltieh telovislon. The 
yiongs from "Oliver" woii*t dislodge many 
favorites on the Hit Parade but they are 
serviceable enough in conveying the atmos- 
phere of the Dickens' novel. David Merrick, 
by far the busiest producer on Broadway In 
recent years, has displayed great faith in 
"Oliver" by lining up a five-nionth pro-Eroad- 
way tour tliat is taking the show to such out^ 
of-the-way tryout cities as Los Angeles, San 
Francisco, Detroit and Toronto. UCA Victor's 
Hollywood studios were selected to play hosi 
to the original cast in this recording. The 
sound on the disc, while adequate. Is not as 
bright as Uie label's Fast Coast show record- 
ings. 

Carousel CortiTnand RS 843 SD 

When the ad cauipnigu for this record first 
appeared in print some months ago, several 
new peaks were hit in the coining of phrases 
of sidf-pralse. Any new recording of a good 
R roadway umsical arouses aomo degree of 
interest in tbfs corner but this release piqued 
more than average curiosity because it didn^t 
hesitate to bill itself as so^nething super- 
special. This was to be the first venture In 
which lOnoch Light was to apply the flashy 
techniques of Comma7id'B Persuasive Petcus- 
sion and Stereo 35 MM to a standard produc- 
tion of the musical stage. Not only was the 
sound to be different in this new production 
of liodgers and Hammerstein's "Carousel," 
the show on this record was to feature-^and 
wt? quote- -"an unparalleled cast in which 
each song was recorded hy its greatest con- 
temporary interpreter— Alfred Drake, floberta 
Peters, Ciaramae Turner, Lee Venora, Norman 
Treigle and Jon Crain," The first-named are 
certainly top-drawer artists and I looked for- 
ward with considerable interest to St^e what 
they would do with the leading roles of this 
story of tlie New England fishing coast of 
byj^one days. After all that anticipation, Lt is 
depressing to report that the weak point of 
this album lies in the nature of the perform- 
ance handed in by the entire cast. Many lis- 
teners have felt that the Carousel score is 
ont^ of those rare documeuts of the theater 
that towers over its fellows no matter who 
Performs it. After listening to this recorJi 
Ym not so sure. For the first time. Carousel 
aound^ almost humdrum on records. It^s not 
the fault of the recording engineers. The sing- 
ers simply seem to have had all the spirit 
drained out of tbeni by the time each song 
went through i.ts final "take^^^ Consider the 
situation facing this cast. To the casual ob- 
server, the man in charge of the recording 
session was the veteran musical director, Jay 
Blackton. who had guided on Broadway such 
great Hbyws ;is "Oklalioma," "Annie Get Your 
Cun" and "Call ftte Madam." There is every 
reason to supjiose that the first few run 
tbroughs of each song had some life in them. 
Unfortunately for the listener expecting a 
normal aniount of spontaneity in a show al- 
bum, matters were not allowed to rest in the 
completely capable hands of Mr. Blackton. 
Stationed io the coutrol room during the four 
arduous sessions that stretched over a period 
of fwn weighs i^'as Conimiind's president and 
final authority on reproduced sound — Enoch 
LighL In his brst full recreation of a Broad- 
way show, Mr. I^fg-ht has chosen to carry for- 
ward the forniula of his well-known instru- 
mental recordiuj^s : almost endless repetition 
of a phrase until he was satisfied that naaT^i- 
mum eiTect bad been achieved. While his 
"Carousel" cast may not have been called 
u|>on to re-record an item 39 times (the total 
claimed for "takes" of one tune in the first 
Command disc) , Alfred Drake was ask^ to 
record One ninety-Second ^^Caronsel" song al- 
most continuously for ,^t) minutes. Throughout 
this disc, every "i" has been dotted to a '^t" 
but the flavr:kr and fervor of a great American 
classic is only suggested. 

Billy Bigelow, the hero of the play, emerges 
as a far more mature individual iu Alfred 
Drake's characterization than he did in pre- 
vious recordings. This is hardly a disadvan- 
Tage in the musing iioliloqnu but there are 
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If you don't own 
a fine AM-FM tuner, 
you're lucky. 



(Because now you can buy the finest ever designed!) 




Introducing the Fisher R-200 AM-FM-Muiti- 
piex stereo tuner; an instrument so close to 
the perfectionist's ideal that you'll be espe- 
cially glad if you haven't made a permanent 
tuner choice yet. 

The Fisher engineering team that created the 
world's most sophisticated FM Stereo Multi- 
plex designs has outdone itself. Here is a 
tuner that combines the latest Fisher ideas 
on FM Stereo with an AM section of the high- 
est attainable fidelity. For those who require 
superb AM reception in addition to the ulti- 
mate in FM-Mono and FM-Stereo, the R-200 
is the tuner — regardless of price. 

The FM front end is of the new Fisher Golden 
Synchrode design, a remarkable new devel- 
opment that permits the greatest possible 
overload margin and rejection of unwanted 
signals, as well as amazingly simple and reli- 



able circuitry. Five wide-band IF stages, four 
stages of limiting and an extremely linear 
wide-band ratio detector complete the basic 
FM section. The Multiplex section utilizes the 
time-division system ~ found superior to all 
others in extensive field tests. The exclusive 
Fisher STEREO BEACON instantly turns on 
an indicator light when a Multiplex broadcast 
is being received and automatically switches 
the tuner to FM Stereo operation. The AM 
section incorporates a tuned RF amplifier, 
followed by a converter and two IF amplifiers; 
other AM features include a three-position 
bandwidth switch and a 10-kc whistle filter. 

Performance? The FM sensitivity of the R-200 
is 1.5 microvolts (IHFM Standard); the cap- 
ture ratio is 1,8 db. Even Fisher engineers 
find these figures difficult to believe — but 
test instruments don't lie- The AM sensitivity 



is 5 microvolts for 2 volts output; the AM 
bandwidth (in the 'Wide' position) extends to 
7 kc. After all this the price will be an agree- 
able surprise: $299,50.* 

r" 



I 



HANDBOOK 



FREE! f1.00 VALUE! Ttie Fht\ei 
Handbook, a iwtsniy ilnistrated 
40-page reference guicfe, idea 
book anti component catalogue 
for custom stereo InstailatiDn^. 
FISHER RADIa DDRPOKATION 
21-29 44tK Drive 
Lone Island City 1, N. Y. 
Pleas? ;end free W-page Handbook, complete 
with detailed specifications On tiie R-200 tuner. 

Nanie_ — . — — _ — . 



I 

I Address- 
1^ City 



-Zone. State- 



THE FISHER 



,T£L *&^.^JCr*T^t, Hp 
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THIS IS THE NEW* 




a 



MOVING 
COIL CARTRIDGE 

WITH 



Professionals acknowledge the moving coil cart- 
ridj;e as the "world's finest!" But, only pro- 
fessionals or discri in mating audiophiles who 
demand professional quality regardless of incon- 
vaniencc have foinid it practical. Until now, a 
moving coil ciirtridge required return lo the 
manufacturer for stylus replacement. To the 
professional, this "inconvenience'' jnei'ely called 
for an additional investment in a spare. How- 
ever, feiv music lovers could afford this luxury. 
Those who could would have no oilier, for the 
movinf^ coil cartridge represents the ultimate in 
cartridge design. Now, with the NEAT VS-IOOOD 
Replacejihle Stylus Moving Coil Cartridge, you 
. but proven enjoy the supcrh frequency and transient 
!S"rs'' iL'^EhU^'Vi'" -^ftsponse characteristics of the moving coil cart- 
!,».... ....... ,r„.> ridge — without "inconvenience". Price S49.50 



'New to America 



I (Pat's, pending — ll.S.ft,) 





NEAT ONYKO DENKt CO.. LTD. 

4-1 chome, Kanda, Hatago-cho, Cttiyoda-Ku, Tokyo, Japan 


1 SOLE U.S. AGENT: 


HAROLD D. WEILER WEST mil mmm. n.y. 



plenty ot other occasions when John Raltt 
(the Original Cast Decca ftlbum) and 
Gordon MacRae (tlie movie aoundtrack on 
Capitol) better realize the very essential 
.vouthtul boaatfulness that's the key a tone Of 
"the character the composer and lyricist had 
in mind. The rest of the cast, along with 
Dralie, "ivorke vary hard but th(> (characters 
never really come to life. The atudio accous. 
tits in which they perform add very little in 
the way of stage illusion. Put this one clown 
as .in elaborate try by two tuany cooks. 

Christmds wilh Rita Ford's Music Boxes 
Epic BN 26022 

An unbeatable combination at CUrlstmaa- 
tiine 13 a music bos heard on a good, "up-to- 
date reoordinB. Stereo isn't a vital factor in 
this Epic release because a single box cauiict 
sound much better than it would on a mono 
record played tL rough a stereo .system. Tlic 
impoi'tl^nt aifferem;e in this music bus re- 
leuse lies in tbe fact that it was processed in 
tlic plai)t of a major label. As some listeners 
have tliscovercd to their sorrow, not all music 
box records issued in the past have reL-eivcd 
adequate pre e sing. The collection on display 
at Kita Ford's shop in New York City happens 
to be the only group of music boxes currently 
avnilsble in stereo, 

Andre Kostelanetz: Star Spangled 
Marches Columbia Stereo Tape CQ 470 
Hail Sousa! (Urtiversity of Michigan Band) 
Vanguard Stereo Tape VTC 1650 

How do you like your marclies these days? 
Between them, these two recent reels should 
take cure of just about any whim entertained 
by those seeking fresh band material for the 
tape section of their sound system. The pre- 
ponderance of novel effects is to be found la 
the Kostelauetz tape with its deliberate ma- 
uipiilation of direetiounl stereo attack. Tlip 
Columiiia reel enjoys a specific advantage in 
bed:t-<:zting the listener because the program 
does nut confine itself to the output of one 
composer. Some of the glittering products of 
the theater {StriTtn I/p the iiand and Sevontu 
iSi-v TroutboJtes) rub elbows with Colonel 
Bogey and Afli^J'fOdJt Patrot. If you like a lot 
of alternating action In your channels as part 
of a iiopped up band arrangeuient^ Kosty has 
tbe Held pretty mnela to himseif in this release. 

If, on the other hand, you're looking for a 
traditional approach, a more conservative 
flair in your baud music, I think you'll And 
t3:e Vnn guard reel a tonic experience long 
after the novelty of the Kostelnnetz recording 
has worn off. The University of Michigan 
band, lOO-men strong, is just the outfit to put 
new meat on the sturdy boiies of the more 
famous Sousa marches. In his direction of tiie 
band. Dr. William D. Revelil has been able to 
work out a. firm yet outwardly light-hearted 
discipline; the ebullience of youth makes the 
diiTc^rence in the beat of this seasoned oi'gau- 
i^ation. Sousa's association with the Univer- 
sity o( Michigan is underlined io the choice of 
the march, l^'orthern Pines, written by Sousa 
to salute the t]niverslty*s summer cnmp, 

Enoch Light and Orch Play Irving Berlin 

Command RS 840 SD 
Melaehrino Strings: The Waltzes of Irving 
Berlin RCA Victor LSP 2561 

Here are two coutrnsting approaches to the 
music o( Irving Berlin who is returning to the 
Broadway limeligbt this season with his new 
sliow, "Mr, President,*' The Connnand disc is 
a ^'irtuoso job of recording that squeencs every 
last ounce of showmanship out of the old Ber- 
lin tunes. . . . KCA's Melaehrino album is 
content to settle for the orthodox virtues of 
tl^e Berlin waltzes. The engineering crew 
working with the sixty-man orchestra Enoch 
Iji^lit assembled on the stage of Carnegie llall 
really turns in an amazing Job here. It seems 
tliat each session held by Command in this 
hall in recent months has shown specific im- 
provement in tlie dynamic range aof the fin- 
ished record. The sensational dynamic effects 
achieved iiere bad their start, of course, in the 
special arrangements cunningly worked out 
by Lew Davles. He hasn't missed a tricii In 
converting some of the brighter Berlin tunes 
into spine-tingling i>roducti(ms. The brass sec- 
{Contin'ued on page 69) 
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THIS 
IS NO 
COMPACT! 

54 inches high 
9 feet around the middle 



That's a lot of speaker system. Enough for what pleases 
you. It can whisper or it can bellow. It does both 
superbly, and anything in between. So much so that 
Hollywood's famous United Recording Corp. (sound 
studio for record, tape, film, and tv industries) employs 
1 5 of them. As does Ray Heindorf, musical director of 
'Warner Bros; production "The Musie Man" and holder 
of 2 Oscars, who has four right in his living room. 

No, this is definitely not a compact. It's a giant, this 
A-7 "Voice of the Theatre" by Altec. A full-size speaker 
system with quality to match. That's why it belongs in 
your home. Unless you are willing to settle for a com- 
pact "book shelf" speaker . , . and compact sound. Of 
course if you are a critical listener, you'll want your 
sound brought to life by Altec; sound so realistically 
reproduced, you'll find its equal only in the concert hall. 

That much the A-7 will give you, and more. Almost 
in direct proportion to your own desire for perfection. 
If you insist on hearing the "full sound;' the most subtle 
contribution of each instrument, the effortless reproduc- 
tion of massive orchestrations at concert-hall listening 
levels, then the A-7 is for you. 

Now here is a hint : you can't make it any smaller, but 
you can make it a lot prettier. All it takes is a bit of effort, 
some grille cloth, some veneer or paint and you can 
transform the A-7 into a custom furniture piece. For 
built-in installation, there's nothing so perfect. At only 
S 28 5. 00 each, it's a wonderful do-it-yourself project . . . 
for the critical listener. 

However, if you prefer your A-7 sound coming from 
a more civilized version, we have several solutions, in 
walnut or mahogany. There's the 83 1 A "Capistrano" a 
full-size beauty that offers speaker components identical 
to the A-7 in a classically styled cabinet. It stands 30" 
high, 47" wide, and is priced at $399,00. 

The modern 838A "Carmel" is also a full-size, fioor- 
standing system. It features two 12" low frequency 
speakers (instead of the one 15-incher in the A-7) and 
the same high frequency section. It's priced at $324.00 
with decorator base (shown) extra; standard model 
comes with round legs. The "Carmel" is also available 
with one low frequency speaker in a model called the 
837A "Avalon;' priced at $261.00. . 
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ALTEC 838A "CARMEL" ALTEC S31A "CAPISTRANO" 

NEW[ ALTEC 841 A 
CORONADO" SPEAKER SYSTEM 

Apartment-size version of ttie full-size Altec speaker 
systems, the "Coronado" is styled to match a pair 
of "Carmels" wfien used as the center speakei" in 
an Altec 3-channeI stereo system. Recommended 
for small apartments where space will not tolerate 
larger speakers. The "Coronado" is 30" H, IS" W, 
14" D and is priced at $199.50. 



Go aljead, convince yourself! The A-7 (and its prettier 
mates) arc ready to tantalize you now, at your Altec Distrib- 
utor's. Or, for latest stereo catalog, write Dept. A-12, 





ALTEC^ 




■ '.I.HI.Ifl'liLLUlL™ 



ALTEC LANSING 
CORPORATION 

/7 I w jtp' a Subsidiary of 

I '—iLJ Ling-Jemco-VoughUnt:. 

1515 South Manchester Ave,, Anaheim, Calif, 
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STEREO FOR TV? 

Press refciiiO from GE, stiys tli.'it tlic; 
big ronipaiiy is jjyoiiosiiif; ii TV sieveo 
sound trnnHinission .-jystem to tlie FCC. 
Cil]*s pilot ^vork on tliia ideu-j it says^ is 
intended lend; A, To a compatible TV 
stereo ;irraiigeineiit; n s.vsteiii that 

would bo inexpensive in tlio receiving 
equipment and so put TV stoi'CO "within 
roach of the entire public" ; and C, sim- 
ilarlj', a system that ivmiid not be too 
expensive for the :iver«ge TV station to 
install. (In TV terms that means, let'.s 
guess, not over a h.ilf million biiclts or 
80 . - -) Worthy and interesting objective.^ 
on GE's jiijrt and inueh of the spade work 
is evidently already done. Jrist have to 
persuade the FCC. And maybe, as an after- 
thought, me. 

No dispute witli the GE technical ob- 
jectives. Hardly, always assuming that 
teelmical transmission standards, as in 
the case of stereo FM radio, aren't ion 
far comjvroniisod. (Stnnp ]^c^>ple thi^ik o;ir 
preseiit FM nniltiple.t system is dismally 
compromised' — but it isn't a tenth as com- 
promised as some of tlic systems initially 
proposed.) Clearly, we arc all of us likely 
to be pro-economy and, most likely, pro- 
compatibility as ivell. Eeceive the' steri;o 
signal, as in radio, via a mono TV tuner. 

I am slightly confused, I'll admit, as 
to whether a wholly separate and possibly 
fjuite different technical set-up is in the 
works for TV stereo sound and its sepa- 
rate FJI channels. If you'd asked me 
awhile back, I would have assumed that 
the present multiplexing system would 
merely be extended to co\'er the TV sound 
bands. On the other hand — is there a 
similar "storecast" problem in the TV 
sound area — that is, the need for an addi- 
tional multiplex channel or two, not re- 
ceivable on iiome equipment? If uo such 
need arises, then perhaps a si]n])ler (and 
less expensiA-e) multiplexing system could 
be instituted for TV, strsdght from the 
beginning. In actual practice, as we are 
now set op, there is little prospect of any 
overhip between FM-radiii and Fil-TV 
sounds. Different bands but, more impor- 
tant, a different home-equipment approach, 
one system operating on the old eon- 
tin uous-tuning band, the other on fixed 
switched numbered channels, unidentified 
as to frequency location. Unless our entire 
broadcast system is tossed into a huge 
sneltiiig pot, the FM-radio and FM-TV 
sound transmissions are going to continue 
in effect almost totally separated. 

Separate, too, of course, in standards 
of audio quality, unofiicially if not other- 
wise. The average TV sound-tuner isn't 
exactly a superb piece of audio equipment. 
The average bome-type FM tuning section, 
in FM-AM pocket radios, table models, 
portables, isn't very superb either — but 
on the other hand, we do have in the hi-Q 
component equipment area, and in a con- 
siderable overlapping expanse of higher- 
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priced console AJI-FJvL equipment, a 
decidedly lofty standard for home FM 
quality. Not so in TV. Well, not iu mosl 
TV sets, anyljow. There's no need for it. 

The Audio'visudi Blend 

No need for hi<;h quality in TV sound' 
That's what 1 said. 

Strangely enough, I have felt for a 
long time that TV sound is precisely what 
it should be for best blending into tlic 
TV video picture. 

The purpose of the TV set is to bring 
home to you a nnity of sowul and sight. 
As anyone can understand, tliis involves 
a maximum of apparent or effective com- 
jiatibility between the iwii basic elements, 
in every respect, that directly involves the 
listeuer-viewcr. Like hi-fi music, TV pro- 
duces a tricky and highly exact ilhiiioii. 
It does net reproduce tlic '■live" material 
literally. 

In order to atOiieve this ell'ective com- 
patibility, we've develojied a raft of ex- 
tremely ingenious tecliniques for TV. 
Take milic technique versus camera tech- 
nique. Wouldn't it be dandy if you could 
mount your mikes on the camera housing 
and just forget them, witli instant eom- 
liatibility at ' all tiiuesY Nice idea, but 
it doesn't work. In order to have sound 
and sight that xeiim to be one, we must 
use w^holly different technkiues for the 
two. Neither technique is "natural," 
Video lighting and placement are highly 
specialised, as anybody who has stared 
;it a TV camera knows, TV sound is even 
niore specialiKed than broadcast and re- 
corded sound since its "ears" must be all 
over the place yet, as far as possible, 
must remain unseen. Take these two "un- 
natural" techniques, for sight and for 
sound, figure out a complex and very 
tricky relationship between tliem — and you 
liave our masterful television transmission, 
a remarkably effective blending of the two. 

Therefore nof;3 this well. Any undue in- 
compatibility betw-eeu sight and sound 
that is perceivable by the TV viewer is 
going to make trouble, but quick. 

Our TV picture, though very effective, 
is not tcclinically "hi fi." With its present 
number of lines (exceeded in European 
systems) it achieves only a fair sharpness, 
Jloesn't matter how good your set is, nor 
liow large the screen, of course. The maxi- 
mum sharpness is a fixed limitation, I 
would rate it, aesthetically, as roughly 
equal to a "clean" standard AM broadcast 
sound -reception, as heard on moderately 
good AM equipment. (Discounting static, 
and discounting TV interference, ghosts, 
and such,) Your TV picture is clearly not 
the equal of a sharply reproduced slick- 
paper magazine photograph in terms of 
plain "fi." Nor of the even sharper original 
photo print, at its poteutial best. 

Therefore, it seems to me, present TV 
sound reception, via so-so tuner equipment 
and definitely so-so speakers, is highlv 



compatible, m.ateliing the picture quality 
itself. Unless the picture is dr.amatically 
sharpened and, perhaps, greatly enlarged 
as well, our present grade of TV sonjid is 
the host for a proper blend between sight 
and sound, 

I am highly skeptical of "hi fl" TV 
sound, reproduced flawlessly through expen- 
sive audio equipment, inebiding speakers. 
Destroys the blend, breaks the fusion be- 
tu'een tlie two elements, by sheer difference 
171 respective "fi"— -quite aside from an 
even worse difficulty, the spatial discon- 
ti TUiity, 

At least, your present TV sound seems 
to eome from the screen. You ilon't evcji 
think about it, of course, and for a good 
reason. You don't have to. The illusion of 
identity, sound-and-sight, is extremely well 
produced. But via "big" hi-fi speakers your 
sound suddenly is huge, loud, wide, broad, 
tall, spacefilling. And the TV picture? 
Suddenly, you have a fu/,j;y little thing 
by comparison, lost ivithin its extremely 
narrow angular dimension. Not good at 
all. Incompatibility between big sound and 
small picture, between sharp, wide-range 
sound and soft, un.sharp picture, defeats 
the entire pur)>ose of the over-all T\ 
trjinsmission, doosn'f^ it * 

And Over on the Left . . . 

How about stereo soun^l for TV ' I think 
you can see the problem. It is simple 
enough, in terms of plain effectiveness. 
Will stereo sound iu TV add new inconi- 
))atibilities, to the detriment rather than 
the improvement of the TV blend? 

What- else? The most glaring ineom- 
[jatibility, blithely ignored by tliose who 
are promoting the wonders of stereo sight- 
and-sound, is that of sheer dimension. Ah, 
how lovely to hear the great Philadelphia 
Orchestra, they say, iu the glory of true 
stereo sound. . . . The violins iday away 
Dvor there on thii left, and — lo and behold 
— vou can actually see them, playing on 
the left! 

Oh yeah? I can just see it myself, and 
so can you. Beauteous hi-fi component in- 
stallation. Left speaker, say off over there 
at an angle, on one side of the room, right 
speaker on the other side of you, the two 
making perhaps a GO- to 90-degree angh-. 
.And spang iu the middle, iu front, tiic 
TV set. "\^iat a spread! Left side of tiie 
picture almost five degrees from the right. 

Most amusing. Your audible Philadelphia 
Orchestra appears to occupy the whole 
.side of your living room, out to and beyond 
your hi fi speakers; the "virtual" image, 
taking into account the apparent audible 
distance, is much larger, somewhere off iu 
tlie mystical stereo-space we know how to 
create so effectively. And the visible ac- 
companying image is at best something 
over a foot wide. 

Where, 1 ask, is t!ie compatibility? What 
are you supposed to do about blending 
fliat huge, sharply audible violin section 
way o^■er to your left and that tiny, inches- 
wide miniature violin section somewhat 
fii'izily vhsiblc straight ahead? "More than 
I can figure out. And the lii-er the audio 
fi, tlie ^vo^se it will be, natcli. 



Well, I do see a hidden compatibility. You 
uon't think me cynical if I mention it here, 
since we all are aware of it. The answer 
to TV stereo sound is ultra-simple. Just 
hrintj the spedkera cXoi^e to^fethar, Comprese 
fhe stereo to TV size. (And, while you're 
at it, limit the stereo audio quality to a 
suitable level of fi, more or less like that 
prevailing right now for TV,) 

This, you see, is highly commercial and 
extremely practical. Morever, it will pro- 
duce — quite seriously— the best po.ssible 
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'iJInoonripromfeirig engineering + moderat:e price = beet; buy 




New Eico Stereo PM Multiplex Tuner ST 97 

Semi-Kit $99.95 Wired $149.95 in=iud« Metal Cover ano FET 



BUILDING THE BEM)-KtT: 
The two mast critical sections. Ihe front end and 4 
IF'-s through to th? d^teeto^ are entirely pre-wired 
and pre-dlign€d for best performance on weak sig- 
nals (fringe area reception). 

For the third most critical section, the heart of the 
stereo demodulator, you simply mount and solder the 
components on a high quality circuit board. Pre- 
aligned coils eliminate all adjustments. Ttie rest is 
non-critical and easily accomplished with the clearest 
pictorial drawings and most thorougrr-Eoing step-by- 
sffip procedure in the indtJStry. 

THE CIRCUIT 

the front end Consistent and reliable printed cir- 
cuit, ultra-sensitive, stable, and low.noise. Wide-band 
design. Rugged plated steel housing for protection 
and shielding. Meets FCC radiation rebuirements. 
Precise temperature-compensation for freedom from 
drift without AFC. AFC provided with defeat for con- 
venience. Indirect gear drive is bacltiash-free and 
eliminates possibility of microphony. 

the IF strip Four IF amplifier-limiter stages (all that 
will do any good) and an ultra. wide-band ratio detec- 
tor, all pre-wired and pre-aEigned. Designed with the 
utmost practicality so that the simplest alignment 
is also the alignment for highest sensitivity and prac- 
tically lowest distortion, (Important to you it a serv- 
ice alignment is euer required,} Output is flat to the 
limit of the composite stereo signal frequency spec- 
trum to eliminate any need for roll-off compensation 
in the stereo demodulator. 

the stereo demodulator Ten stages for unequalled 
performance capabilities. EICO's brilliantly-engi- 
neered zero phase-shift, filterless detection circuit 



(patents pending) eliminates loss of separation due 
to phase-shift in the stereo sub-channel before re- 
covery. Complete rejection of storecasting interfer- 
ence. Cathode follower driven, sharp cut off ISIfc low 
pass filters in each output channel. 

THE apuaj^ rtci: ■ 

Two slide-rule dials In a line: one, a station fre- 
quency dial with the famous EICO "eye-tronic"® 
tuning-eye travelling along it to indicate the exact 
center of each broadcast channel; the other a log- 
ging dial with an automatic stereo indicator lamp 
travelling along it in tandem with the tuning-eye to 
indicate when the station tuned in is broadcasting 
stereo. 

THE LQaK 

Massive extruded aluminum panel and side rails, ex- 
quisitely brushed and anodired pale gold, with baked 
epoxy brown, perforated steel cover. 

(□ E B F= O « tvi J5. IM C ?5 

Pre-production field tests brought back the report 
''Definitely a fringe-area stereo tuner," which is 
simply the meaning of our labpratory measurements. 
We know, for example, that full limiting is achieved 
at lOuV input signal, meaning that the low distortion 
and noise spectfications (the full benefits of FM) 
will apply to all but the most distant and difficult-to- 
receive stations. The sharp selectivity you need when 
a tuner is that sensitive is hera also (a strong local 
station and a low-power station 100 miles distant 
separated by only 0.4 mc, each had its own sharp 
luning-in point on the dial), while signal levels as 
low as 2.5uV will produce phase-locking for full 
stereo separation, very strong local signals will pro- 



duce no higher output from the FM detector than a 
lOuV signal and will not be degraded in quality by 
overloading the stereo demodulator. Distortion is 
very low, both in mono and stereo, so that the sound 
you hear has that sweetness, clarity, and freedom 
from grating harshness that lesulls from absence of 
distortion. The stereo output signals are so clean 
that there is not a sign of the Idkc pilot carrier or 
the re-inserted SSkc sub-carrier visible on a scope 
presentatiori. 

EiP>CCtFtCATinpiS 

ftntenna Input; 300 ohms balanced. IHFM Usable Sen- 
sitivity: 3uV (30db quieting), l.SuV for 20db quiet- 
ing. Sensitivity for phase-locking (synchronization) in 
stereo: 2.5 uV. Full limiting sensitivity: lOuV, IF 
Sandwidth: 230k: at Sdb paints, Ftatio Detector Band- 
width: 1 megacycle peak-tQ-pea[( separation. Audio 
Bandwidth at FM Detector: Flat to S3kc discounting 
pre-emphasis. IHFM Signal-to-Notse Ratio: -55db. 
IHFM Harmonic Distortion: 0.&%. Stereo Harmonic 
Distortion; less than 1,5%'. IHFM IM Distortion; 
0.1%. Output Audio Frequency Response; ^Idb 
20cps-15kc. IHFM Capture Ratio; 3db. Channel Sepa- 
ration: 30db. Audio Output; 0.8 volt. Output Imped- 
ance; low impedance cathode followers. Controls: 
Power, Separation, FM Tuning, Stereo-Mono, AFC- 
Defeat. Tubes; 1-E0CS5, 5-6AU6, 1-6AL5, 1-12AT7, 
2-12AL17, 1-6D10 [triple triode), 1-DM70 (tuning-eye), 
l-EZSO rectifier, 6 signal diodes, 1 neon lamp. 
Power Source; 117V, COcps; 60 watts drain; extrac- 
tor pust fuse- Siiu (HWD): 5'A" K 15%" x IIW. 
Weight 17 lbs. 

'Actual distortion meter reading of derived left or 
right channel output with a stereo FM signal fed 
to the antenna input terminals- 



7D-Watt Integrated Stereo 
Jtmtiirfier STto 
Kit: $99.95 Wired; $149.99 
Includes Metal Cover 

40-Walt Integrated Stereo 
Ampiifier ST4D 
itit: $79.35 Wired: $129.35 
Includes Metal Cover 

Over 2 MILLION EtCO Iniiniments in use. 
Malt EICO Dealers offer budget terms. 



FM-AM Stereo Tuner ST96 
Kit; $as,95 Wired; $123.35 
Includes Metal Cover and FET 





Transistorized 

Stereo/Mono 

O-Track 

Tape Deck RPIOCt 

(Patents Pending) 
Semikit: $299.35 
Wired; $399,95 
Carrying Case $29.95 
Rack Mount $9.95 



O Send free 32-paEe catalog & 
dealer's name. 



& 



Cover Optional 



£iCO 



EICO, 330a N. BlvS.p L.I.C. 1. N.Y,A-12. j 
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□ Send new ZB-pazs Guidebook to 1 
HI-FI for which I enclose 25^ for ^ ■ 
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ANOTHER 
ACCOMPLISHMENT! 




MODEL 74 

Complete STEREO Music System 

Dcsiffiied purlicttlai ly for tliose who 
demand re^iowiied Tiiiidlier^^ 4{ii»Hty 
performance and versiililily \\\ a 
stlf-containedj complete stereo 
iintsic system! Iiieorporules poiicr 
amplifiers, preamplifiers, maltlied 
speiikers, mitTOSniteh operated tape 
slop, free position tape load, start/ 
stop/pan?e control, precision lumi- 
iifited eombiiuition rccord/pl:iybaek 
head, erase head and ninny other 
fealiirej^ consistent ^vith Tantlbei'g's 
imdenjahlc cxeellen<:e in 4^r^lf tsm:in-> 
sliip and dcsi;^n. This new addition 
lo the Tandber;; faiiiil}' is avuilable 
in four tra<:k with Sonnd-ciTi-Soitnd, 
Track Adding and Source Monitor, 
Frequency response is unsurpassed, 
Vfow and flutter virtusilty uoti-exisl- 
cnt. Yes, this is another fine ex- 
ample of Tandberg leadership in 
"Better, Clearer, Moi-e iValnral 
Sound"! List $399.50 



MODEL e4' 

3 SPEED — ■* ri^ACK 

Stereo Record/Playback Deck 

America's highest rated record/ 
playback deck for iitcorp oration 
into new or existing high fidelity 
syslt:nis. Features 3 ^eiiarate bends; 
direi^t monitor facilities ; huilt-in 
filter for FM multiplex stereotasts. 
U^t $498.00 

iMPORTANT: The free Tandbarg offer of 
2 CM-6 microphones ond 1 10-56 worry- 
ing case with the purchase of a Model 64 
rernairr^ effective for a limited time only. 
Ask your deoler for details. 



gOF AMERICA, INC, 
P.O. Box 171, 8 Third Avenue, Pelhoro, N. Y. 



fusion of tlie audio and video elements in 
the TV fusion. Deny me if you dare. 

I'm even willing to admit tliat, given a 
pair of stereo speakers — little ouesj placed 
a foot or two apart — tliere could be a real 
improvement in TV sotmd definition and 
£L distinct fusion between riglit and left 
elements in tlie sound and in the sight. 
Indeed, it would seem likely, don't you 
tbink? My tliougiit is that this is the 
hard-core, practical future of stereo sound 
on TV, realistically. That is, until we have 
wall-to-wall TV in ultra-sharp definition. 

'Course we can't talk about it in these 
terms — dear me no. Can you imagine a TV 
ad that would claim lo-fi as better than 
hi-fi? And so, as is now already happening, 
we'll have the usual high-wide-and-band- 
some language; the big ballyhoo about the 
Philadelphia Orchestra (and maybe Jack 
Paar too) riglit in your living room. Also 
the Picl Brothers, in Animated Stereo. So, 
I suggest, put all this in the back of your 
mind and don't forget it. Don't forget for 
an instant tbat lo-fi TV stereo sound is 
the only transmission that holds real 
promise for genuine TV improvement via 
twin -channel audio, 

SPACE PERSPECrrVE 

This is a commercial follow-up on the 
"Bauer circuit" for earphones discussed 
at various times in this department — tba 
cross-feed, phase-shift circuit that simu- 
lates for the ears the effect of stereo loud- 
speakers, each ear (in its phone) bearing 
elements of both channels, re-phased to 
give two opponent right-and-left sources. 
Some months ago, Jensen took a license 
on the circuit and set out to develop a 
couple of phoue boxes for the earphone 
trade in which it would be incorporated. 
One box is the basic circuit itself, econ- 
nomical, unadorned. The other is a more 
complete control unit, the Jensen CC-1 
Stereo Center. Stereo center for speakers 
and earphones. I've just tried it out and 
hasten to report. For once, this really is 
.stereo, via phones. Jensen calls it "Space 
Perspective." 

It works, this commercial version of the 
Bauer circuit, and it works beautifoUy, 
Better than I would have tliouglit likely, 
somehow. (I turn cynic, between fits of 
optimism.) I had not tried the circuit at 
so much leisure in home circumstances 
before; now, I see that there are subtle 
but real fringe benefits to be had from the 
improvement in the parcel of sound in- 
formation that goes to tlie ears. 

An old principle in my experience is 
that any improvement which tends to 
satisfy the ear's natural sound-needs in 
one area provokes tb« ilhmon of greater 
"£1" in other area.s, and vice versa, A good 
speaker in a poor location often seems to 
distort — so realistically, that many a 
person has torn hair in vain looking for 
an electrical cause. Tbe same speaker in 
a fine listening spot may sound superb. 
Indeed, a relatively punk speaker can fool 
you into thinking it is pretty good, given 
the right listening place. Similarly, good 
recording acoustics, good mike pickup, can 
malic a recording sound better than it is, 
covering up so-so technical quality. A poor 
miko pickup, on the other hand, can make 
you swear you bear distortion, though 
you can't pin it down. Carefully trained 
ears, of course, can discriminate between 
these natural illusions and real distortion 
— or real quality — but the principle is 
always tiiere, just tiie same, 

"Stereo" via earphones is, varyingly 
(according to the type of mike pickup), 
a serious natural distortion of the musical 
effect. There is a (varyingly) severe lack 
of correspondence and fusion between 
elements in the two channels, TMa leads 



to listening fatigue, like ao much eye- 
strain ; a careful listener notes unpleasant 
disparities and discrepancies in the space 
perception, a sort of "ringing" two-ness 
to tlie sound, instead of a two-eared one- 
ness with spatial dimension. The more 
mikes in the recording, the further tbey are 
separated, the worse is the aural confusion 
via phones. 

That much is a restatement of a point 
I've made before. It should be restated, 
because v^e still find it commercially profit- 
able to deny the whole thing — to say that 
storco via phones is marvellous, or "better" 
than stereo via loudspeakers. 

For a few moments — yes. The impact is 
extreme. It soon fatigues. But when the 
phone circuits are treated to simulate tbe 
ear's natural reception of loudspeaker 
stereo, we get not oidy a more realistic 
approximation of stereo sound but, oddly, 
a cleaner sound, less "distorted." There is 
no actual difference, of course. Same 
signals, same amplifiers. (The cross-feed 
actually clutters up the two signals Tvlth 
new elements of complexity,) This was 
the first thing I noticed when I began sys- 
tematically to switch Jensen's CC-1 Space 
Center between Reo (straight tivo-channel) 
and Space Perspective (tbe Bauer cir- 
cuit). On Space Perspective, the sound was 
noticeably clearer, erisper, less edgy, 
more comfortable. An interesting illusion. 

Grav Notse 

Moreover, in addition, the background 
noise, general hiss -rumble, was in many 
cases uoticeably reduced in the Space Per- 
spective position. Is that an illusion? If 
so, it's a very useful one. (Oppositely, the 
illusion of edgy musical distortion, on 
straight two-channel, is undesirable any 
wa.v you look at it.) 

■ This background noise reduction has me 
bemused, I know that a normal phenomenon 
when we are subjected to two separate 
.and simultaneous gray-noise signals is that 
the noise level seems much higher than it 
ought to be. 

We often experience this on large loud- 
speaker systems with wide separation, as 
in demonstration halls, ball rooms, and the 
like. Many an engineer will testify to iti 
Two ehannelsful of gray noise seem at 
least five times as objectionable as one. 
It is tbe lack of blend that does it,_ of 
course. Your ears can't bring the two into 
any sort of "focus," can't fuse the two 
sounds — and so they react violently by 
bringing the noise into tbe forefront of 
your consciousness. It's an unmistakeable 
effect. 

Without a doubt, stereo heard via 
straight two-channel phones exaggerates 
recorded noise content on this very prin- 
ciple. It should be logical, then, to expect 
tbe Bauer circuit's cross-feed feature to 
reduce the apparent noise level. But there 
are complications. In this case there is a 
synthetic piiase difference introduced by 
the circuit. 

Perhaps (I'm theorizing), it is possible 
for the ear to "fuse" the noise signals, 
sfime noise but sent to the two eara slightly 
removed in phase, for, a right and a left 
noise location corresponding to that of 
the musical signals. Instead of bearing 
two unrelated gray-noise sounds, one ex- 
clusively in each ear, we hear two apparent 
gray-noise sources, in simulated space, 

I suggest that this in itself is enough 
to partially "satisfy" the eara and allow 
them, consecinently, to push the noise 
towards tbe background levels of conscious- 
ness. "We should never underestimate the 
tricks that ears can play on "factual" 
signals. After all, aren't there dozens of 
noiaes, like refrigerators, air conditioners, 
{Continued on page 75) 
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NEW PRODUCTS! 




High-performance 

in a modern design of sense 

40W Stereo Tuner-Amplilier SM-Q300B 

Here is a new amplifier further improved in appearance and performance 
over SM-Q300. which is widely recognized as tlie best seller of the year. 
The newly designed front panel is deluxe in appearance because of the 
use of a gold-colored fretted material. The frame and the knobs are ar- 
ranged in perfect harmony with tlie panel. The output is as high as 40W. 
The power supply circuit is a voltage-doubling rectifying system using 
silicon diodes. The main amplifier is provided with a phase- reversing cir- 
cuit originated by PIONEER engineers to obtain highly stable and distor- 
tion-free output. 

The tuner is a FM/AM-AM/SW all-wave system with very high sensitivity 
and selectivity. For FM a multiplex adaptor can also be used. In addi- 
tion to the use of PIONEER'S unique mode-blend control and the 4-gang 
volume control for cutting down residual noise, the amplifier is provided 
with rumble, scratch and whistle filters. It is, in fact, a highly versatile 
stereo amplifier since it is provided with terminals, such as for tape re- 
corder and center channel, for broadening the scope of its application. 
Specifications 

VscuLJm Tubes: 19 tubes 6 diodes; Tuning Range: MW 535-1605Kc, SW3.8-12MC, 
FM S0-108Mc; Input and Gain: MAG. PU 3.4mV. XTAL, PU 38mV, AUX. 16UmV. 
MIC. 4mV; tqualizer: NF type, RIAA cufve; Frequency Response: 20cps^50kc; 
Ma>^irt^um Output: 20Wx2: OLitnut Terminal: 4, 8, ttj ohm for speaker (each chari. 
nelX extra output for center channel amp. and for simultaneous tape recording: 
Dimensions: L8'.-: (Wi \ Id (D) x 5'/, (H) inches 
















mm 





Handy Stereo Amplifier 
14W Stereo Tuner-Amplifier 
SM-Q141 

Our new stereo amplifier SM-Q141, designed and manufactured with 
an eye to easy operation, is now available at a low cost. 
Specifications 

Vacuum Tubes: 1 5 tubes 3 diodes: Tuning Range: MW 535- 1 50bKc, SW 3.B- L^Mc;, 
FM 80-lOgMc: Input and Gain: MAG, PU 2.8mV, XTAL. PU 28mV. AUX: 500mV: 
Equalizer: NF type. RIAA curve; Frequency Response: 40cps-100kc; Maximum 
Output; 7W X 2: Output Terminal: 4, 8, 16 ohm for speaker (each channel) and 
extra output for simultaneous tape recordfng; Dimensions: 16'/^ fW) x 13% CD) x 
5'/j (H) inches 



^ PIONEER 



PinMEERELIGTRDXIC CDRFDRATIDX 

5 Otowacho 6-chomie, Bunkyo-ku, Tokyo, Japan 

Oistrfbutors Canada: Importhouse of Canada, 2939 E^'inton Ave. E., Scarboro, Ont. 

Singapore ^ Malaya: Hwee Seng & Co., 259 Beach Road. Singapore 7 
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EDITOR'S REVIEW 



HIGH FIDELITY DEFINITION 

One. of the b(;hiiid-the-s;(;Giies stimuli lor nnieh 
conversation this year has been the attempt by the 
Federal Trade Connnission to arrive at a definition 
of the term "high fidelity." Activated by this 
stimulus, the Electronic Industries Association has 
been attempting to arrive at a definition first. In a 
previous editorial we noted our belief that this 
whole search was treading on dangerous s;-rouiid in 
view of the difficulty of establishing mcaningfnl 
standards, 

A short time after our editorial appeared we re- 
ceived a copy of the definition proposed by the 
BIA, wherein they stated that if a set met the out- 
lined standards it would receive certification as 
being of high-fideiity quality. Upon first reading 
this definition we were highly amused; this was the 
greatest joke we had seen in a long time. Imagine a 
standard for high-fidelity certification with only 
two salient conditio7is: J, the amplifier must have a 
music power outpuf of S waits; and 'i. the over-all 
system must have a minimum acoustical output 
which is within 3 db down at 100 eps, and within 
6 db down at 8000 cps, from a reference of SO db 
(referenced to 0,0002 dyue/cm^) at 1000 cps. Imag- 
ine a certification standard which states: 

"All other characteristics, e.g., hum, rumble, 
wow, stylus tracking, etc, that various people 
have associated with the term "Higli Fidelity" 
have been placed in the category of "Individual 
Manufacturer's Quality" just as we would con- 
sider quality in cabinet construction, trim, etc," 

After reading this amazing proposal our humor 
turned to anger. This proposal is mo.st assuredly the 
largest bunch of hokum to hit the fan in many a 
year. How in the world can anybody even attempt 
to define a terra which means "as near the original 
as possible" without even mentioning distortion? 
It's the same as if we defined a liigh-Quality car as 
one which had at least a 10-horsopowcr engine and 
could attain at least 20 mph— and nothing more ■ 
But we will not attempt to point out all the obvious 



YEAR-END REFLECTIONS 

Traditionally December is tlic month wherein editors 
look back over the year jnst past and sum it all np 
ui several well-chosen ivords. We feel that this tradi- 
tion has virtue for several significant reasons : First of 
all we can take a loo'k at the events of the year in the 
perspective of the events which led to it in the preced- 
ing years ; secondly we can free ourselves from momen- 
tary enthusiasms ; and finally we can delineate a trend 
if a series of events seem so related. 

Now that we have laid some groundwork, let us pro- 
ceed to the matters which are really of moment : PM- 
stereo and transistors. 

FM-Sfereo 

There seems to be little doubt now that this new 
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inadequacies of this definition, but rather we will 
take note of the apparently deliberate attempt to 
foster what th(;y uuist know is a grossly inaeeurafe 
definition. "We will not speculate as to motives, but 
we will speculate as to the effect. If this definition is 
accepted by the EIA and/or the FTC, a large num- 
ber of consumers are going to be led astray by an 
official certification. It will not fool the dyed-in-the- 
wool audiofan, but It may fool the novice. We who 
know better cannot afford to permit such a deliber- 
ately misleading definition to come into being un- 
protested. We urge every audiofan to write to the 
PTC and register a strong protest. The address to 
^vrite to is : 

Hon. Paul Eaud ]>ixou 
Federal Trade Commissioii 
Washington 25, D. C. 

While on the topic of definitions and standards, 
wc would like to note once again our feeling against 
the proposed standard-rating system (s) for loud- 
speakers. This proposal is again an EIA aft'air, 
which received the original idea from Lincoln 
Walsii. The weakness of the idea is implicit in the 
type of thing that happens when one tries to define 
"High Fidelity" as indicated in the previous para- 
graphs. Somehow or other the lowest common de- 
nominator heeomes the standard. Por instance, take 
the Walsh proposal which we previously character- 
ized as containing much science. Even if one agreed 
with the standards ])roposed by Mr, Walsh, it takes 
a great deal of expensive equipment and highly 
competent personnel to put into effect. This was 
pointed out by another retent proposal before this 
same BIA committee, jS'ow it is suggested that since 
most companies do not have adequate equipment 
for the Walsh system, why not tisc a simpler method 
of testing"? Next of course, we nuglit expect a pro- 
posal to use only two simple parameters, similar to 
the ones we reported earlier. The point of all this is 
not to be cynical and be convinced that we oughtn't 
to have standards, but rather that the standards 
should be methofh of meaSKrernont and standards of 
"quality." 



broadcast medium has taken its rightful role in the 
hierarchy of the high-fidelity field ; PM-stereo is noM' 
just one out of the many topics which coueern the 
audiofan. Surprising as it may sound, this medium has 
run the gamut from "earthquake" to "minor ripple" 
in less than a year and a half. This is as it should be. 
After all stereo was not new, nor was PM multiplex; 
all that happened was that already existing techniques 
were put in operation by POC order. We do not wish 
to minimize the importance of this newly approved 
broadcast medium, but certainly the rapid decay of 
excitement speaks for itself. 

Strangely enough, the most significant effect of FM- 
stereo broadcasting has not yet been highlighted: the 
emergence of PM radio as a national advertising me- 

{Continwed on page 59) 
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^Throughout the 
entire world... 
more people 
listen to stereo 
records reproduced 
by the STANTON 
Stereo Fluxvalve 
than any other 
magnetic pickup! 



*More stereo records are quality 
controlled and reviewed by 
professionals using STANTON 
Stereo Fluxvalves, 

*More high quaiity phonograph 
consoles use STANTON Stereo 
Fluxvalves than any other 
magnetic pickup. 

*Moi'e commercial background 
music systems use 
STANTON Stereo Fluxvalves than 
any other magnetic pickup. 

*More automatic phonograph 
systems use STANTON Stereo 
Fluxvalves than any other 
magnetic pickup. 




And now... new dimensions 
for stereo from the 
world's most experienced 
manufacturer of magnetic 
pickups- 

STANTON 481 

Calibration Standard Stereo Flttxuaive* 

Model 481AA STANTON Stereo Fluxvalve— an ullra- 
hnear professjonaf pickup for use with ullra-light- 
weighl lone arms capable of tracking within 'ths 
rango from 1/1 to 3 grams. Supplied with the 
O4005AA V-GUARD diamond stylus assembfy. 
AUDIOPHILE NET PRICE $49.50 

Model list A STANTON Stereo Fluiva(ve~an ultra- 
linear professional pickup for use with manuol tone 
arms, recommended tracking force is from 3 tO B 
grams. Supplied with the D4(H1"A V-GUARD dia- 
mond stylus assembly. 

AUDiOPHILE NET PRICE $48.00 

Model 481 E STANTON Stereo Fluxvalve Sot— same 
as the Model 4aiA but includes two addilional 
V-GUARD sfyli: the D4010A 1 mil for LP's and the 
□ ■1027 2.7 mil for 7e-s, 

AUDIOPHILE NET PRICE SSD.tO 



STANTON 400 i 

Professional Stereo Fluxvalve* 

Model lOOAA STANTON Steroo Flu«alve— an ultra- 
linear professional pickup for use with ultra-lighl- 
weigfit lone arrfis capable of tracking within the 
range from 1M to 3 grams. Supplied with DIOOsAA 
V-GUARO diamond stylus assembly. 
AUDIOPHILE NET PRICE S40.E0 

Modal 400 A STANTON Stereo Fluxvalve— an ultra- \ 
linear professional pickup for use wilh manual tone , 
arms, reoomrmendrjd tracking force Is from 2 to 5- 1 
grams. Supplied with DIOOVA V-GUARD diamond , 
stylus assembly. 

AUDIOPHILE NET PRICE ^9.00 

Model 400C STANTON Stereo Fluxvalve— an ultra- 
linear professional pickup for use in automatic rec- 
ord ?:hangers, recommended tracking force is from 
4 to 7 grams. Supplied with □'ICHJ7C V-GUARD 
diamond stylus assembly 



n "Fine audio coi 

rickering . 



AUDIOPHILE NET PRICE 

components Irom the Professional Products Division oi" 
ICKERINO & COMPANY, INC.. Plainview, N. Y. 



S33.00 



.i ' 



/ 



■The liermetically sealed STAHTON Stereo Fluxvalve is warranted for a lifetitre and is covered under the following patents: U.S. Patent No. 2,917,530; 
Great Britain No. 783,372; Commonwealth of Canada No. 605,673; Japan No. 261,203; and other patents are pending throughout the world. 
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The pace-setting new 
S-2100 FM Multiplex/AM 
stereo tuner 





I! 



THE EXTRAS THAT ARE 

STANDARD ON SHERWOOD 



stereo Light , . , Give^ instant 
itfantificat ion of those FM stations 
broadcasting st&refi programs. Special 
sensing circuitry (pat, pend.) presents 
false indication due to nofse 
inpulses, etc, 

Wide Band 3-niic Gated Bcani Omiter 
and Vmc Balanced Ratia Detector , , , 

CsmtJine to suppress the backEround 
noise introduced by stereo ?U\, 
and create trie pace-setting capture 
effect of 2,4 til). 

Automatic Frequency Control , , , 

Electronically locks 3nd holds the 
enact center of separation of the 
FM stereo sisnal. 

Fly Wtieol Tuning , , , Made with 
turntable accuracy for easiest, 
fastest tuning, 

FM Interohannel Hush , , , Eliminates 
irritating "rusiiiii£" sound between 
stations when tuning. 



r— iJ^).T~ Dial Spread , , , Only Sherwood offers 

■ — r^-f— communication-type 20%-longer 

1^^^^^^ scales, with professional calibrations 

^^^^^^ for slide-rule accuracy. 

specifications 

FM Ssnsitiyity: 1,3 p«, for —30 db, noise and 
distortion (IHFM), FM Selectivity: 200 te, ei 
— i db, FM Detector; 1,0 Mo peak to peak, FM 
Distortion: at 100% mod. 14 tubes plus 

rectifier pljs 9 diodes. 



SHERWOOD MODEL SL-1 

STEREO INDICATOR LIGHT 

The only indicator light ttiat re- 
jects ail false signals and iden- 
tifies only true stereo broaci- 
casts. Adjustable sensistivity — functions 
witti any FM tuner. Small enougti (2V^" x 
2V2" J( 7Vi") to mount inside cabinet, 
$29:50, 





S-2100 Tuner: $199,50, (Fair Trade), With Walnut 
Leatherette Case, $207,00, Full year warranty. 



Who cares whether 
the coils are wound on Mylar''? 
Only Sherwood— and you. 



A good modern stereo tuner may contain over 1,000 component parts. Among 
those especially critical to scuiid quality are a dozen or more coils. These coils 
are tlie "nerve ends". They can make or break perfornnance on drift , . . dis- 
tortion , , , selectivity , , . sensitivity. 
No place for a "standard" part, we feel, 

Thai's why Sherwood— and Sherwood atone — cjstom designs ah its coils. 
Only Sherwood winds them on low-loss Mylar forms. And Sherwood employs 
temperature-compensating ceramic capacitors across all its IF coils. 

These refinements cost-more, hut the result is worth it: Complete freedom 
from temperature and ht;midity variations guaranteeing precise tuning , , , 
minimum distortion , . , no loss of sensitivily. 

The Sherwood Coil is just one reason why we say "the care that goes in deter- 
mines the quality that comes out". 

For complete brochure, write Dept. A-12. 

SherwoDif Electronic Laboratories, Inc. • 4300 North California Avenue, Chicago 18, III. 




High Fidelity 



! & 0 it ® a , 



Stereo Receivers * Tuners • AmplHiers * Multiple}^ Adapters 
Stereo Light Adapters * Contemporary Cabinetry 
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Another 



Word on Multiple 
Speakers 



JOHN W. WARD'^^ 

The natural fall-off of frequencies above 4500 cps and below 200 cps, plus 
smooth handling of frequencies between, make this 12-speaker parallel-series 
array valuable as a mid-range speaker with a minimum crossover network. 




VIEW 



PIWOOO BACK 
THIN RUBBER GAiKET 



1 



5PEj\KER MOUNTING DETAIL 



3" FieESGLAS PAO 




LrP FOR CONCEALING FOAM-RUBBER MOUNTING PADS.-" 



HEAVY JUIE RUG PADDING, CEMENTFD TO 
BAFFLE WITH LINOLEUM CEMENT. SPEAKER 
SCREWED INTO BAFFLE USING PADDING AS 
THE SEAL. 



I ]iX ^"TRIM STRIP FOR 

— MOUNTING GRILLE CLOTH 



Fig. 1. Details of speaker mounting and construction of the enclosure for a 3 x 4 array. 



NovAK^ HAS DISCUSSED in some detail 
the performance of a 32-speaker 
series-parallel array of "replace- 
ment-quality" 6-inch units, in compari- 
son to commercially available conven- 
tional speaker systems of comparable 
over-all price. He concluded, and rightly 
so, that as a full-range system the vir- 
tues of the multi-speaker array have 
been liig'}>ly overrated. His major points 
were; 1. The lugli-frequency response is 
compromised ; 2. frequency response is 
ragged in the 1000- to 3000-eps range; 

3, low-frequency response is veiy poor; 

4, polar pattern is unsatisfactory 
(when mounted horizontally). 

Although N'ovak convincingly demoE- 
strated these points with excellent sup- 
porting data, there are some facts not 
yet uncovered, which have become ap- 
parent to some of us who have lived a 
length of time with these systems and 
who have subjected them to some tests. 

Prelimiriary Observations 

The first system was constructed by a 
group of scientists and engineers here 
at IjOs Alamos who were intrigued by 
the early articles on the subject. This 
system was essentially identical to the 
28-speaker array described by Mahler.^ 
Although the rig sounded very nice, re- 
sponse studies with a test record (and 
later more elaborate equipment) showed 
that response was flat only to 200 cps 
and that 100 eps was decidedly weak, 
with no really usable soimd much below 
this frequency. Also, the high-frequency 
response fell rapidly above 4500 eps 
(without tweeters) and the response 
curve was very ragged above 1500 cps. 
These results essentially duplicate those 
already noted by Novak, 

Actually it should be intuitively ob- 
vious to anyone who gives this any seri- 
ous thought that the high frequencies 
would fall ofE in this manner. Olson^ has 
shown that a typical cone radiator be- 
gins to cut off above 6000-7000 cps (due 
primarily to cone mass). Therefore, an 

* Sill Lead SE, Albuquerque, }few 
Mexico. 
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array of such units must cut off some- 
what sooner, because the speaker spac- 
ing begins to approach the wave length 
of sound at about 2500-3000 cps, and 
cancellation will occur. 

However, the low-frequency behavior 
is another and considerably more com- 
plicated problem. 

Tests 

Most if not all the data on multiple 
speakers has been reported on series- 
parallel arrays of varying size. Now it 
again should be evident, with a little 
thought, that such an array ought to be 
connected in parallel-series, in order 
that the speakers may "see" each other 



and exert some damping. The 28-speaker 
(22 6-incb speakers) array described 
above was rewired in this manner, and 
two immediate improvements resulted : 
first, almost 5 db was knocked ofi the 
hump at the i-esonant frequency of the 
system, and second, considerably 
smoother response (±4 db) was noted 
above 1000 cps. 

It was therefore decided that a con- 
siderably more refined array should be 
constructed. This system consisted of 
24 3.16-oz, magnet speakers in a 3 x 8 
array. These higher- quality speakers 
were obtained at about $2.00 each by 
carefully watching for spi'hker sales. 
Several different brands were purchased, 
and the resonant frequency of each 
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FREOUEWCV IN CVCLESi PgH SECOND 




FHEOUENCr IN CYCLES PEK SECOmD 



Fig. 2 (left). Frequency response of a closed-back system. Fig. 3 (right). Frequency response of system In very large enclosure. 



speaker was measured. Speakers were 
then selected so that in each group of 
three (wired in parallel), three decided- 
ly difEerent resonant frccjuencies were 
used, as for example 8ti, 97, and 111 cps. 
Each group of three was tlien put in 
scries with the next, to make up a total 
impcdanfie of about 8 ohms. These speak- 
ers were mounted on a baffle of %-in. 
plywood, 22 X eO-in,, which was acvewed 
and glued to a 2 x 4-in, frame with each 
group of three speakers isolated hy a 
2 X 4-iu, cross hrace. Therefore, with the 
hack closed, each group of three 
speakers was effectively enclosed in a 
small box, which was filled with Fiher- 
glas. The front surface of the baffle 
was covered with heavy jute rug 
padding, and the speakers were niounted 
externally. Thus reflections of the emer- 
gent wave off the bafflehoard were mini- 
raized, and refractions normally occur- 
ring at the edge of the speaker mounting 
iiole were eliminated. Details of mount- 
ing and construction are shown in Fig. 1, 
The frequency response of the closed- 
back system (measiired on-aiis, suspend- 
ed 10 feet off the ground) is shown in 
Fi(/, 2. Equipment used for this test and 
subsequent tests was as follows : Altec 
21D condenser micro phone, Hewlett- 
Packard model 2O0C audio oscillator, 
Hewlett-Packard model 400C audio volt- 
meter, Heath kit Model OM-3 oscillo- 
.seope, and a Knight KN"-8.5 power am- 
plifier. This response curve generally 
corresponds to that found by Novak, 
vnth the exception that the high end is 
very tnuch smoother, and no reallj' meas- 
urable resonant-frequency hmnp was 
touiid. These improvements we attribute 
to the parallel -series wiring and the se- 
lection of speakers with regard to their 
resonant frequencies. To what extent the 
generally higher quality of these speak- 
ers and the heavier magnet adds to this 
result cannot he easily evaluated. The 
system behaves as a closed-box baffle 
should, dropping off at about 12 db/ 
octave below the apparent resonant fre- 
quency (about 20O cps). Attempts to 



boost the bass of this array produced 
audible doubling below 85 cps. This was 
cheeked with Lissajous patterns on the 
oscilloscope, and doubling set in at just 
above 90 cps, 

Nest, tile back was renioved from the 
array, and the baffle was mounted ir. the 
doorframe of a 10 x 10 >: 8-foot outdoor 
shed. The frequency response (ignoring 
spikes dne to building reflections) Is 
shown in Fig. 3. There was clean bass at 
reasonable (typical audiofan!) volume 
levels to 50 cps. This can only he ex- 
plained by the coupling phenomenon 
that has been proposed and/or discussed 
by several authors.*' ° The response rose 
slightly at 45 cps, indicating a resonfiUee. 



At this frequency the sine-wave output 
as viewed on the oscilloscope began to 
look a bit ragged, and the 24 cones were 
moving vigorously for a loud signal. Be- 
low 45 cps the response fell very rapid- 
ly, and attempts to boost in this region 
produced fli-st doubling, and finally rau- 
cous breakup. At "background music" 
levels tlie response below 45 cps fell less 
violently, as also shown ou Fig. 3. 

The array was then mounted in place 
of the door of a large (about 100 cubic- 
foot) closet, and, if one can truthfully 
sort out the room resonances at these 
low frequencies, the bass performance 
seemed almost as good as that noted 
in the outdoor test. It should he 
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Fig. 4. Floor plan of the listening room. 
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roentioiied at this point tlint the owner 
!)f the original (28-speaker) array, 
after seeing these results, added Toi- 
time behind his baffle to make a total 
of 10 cubic feetj and also achieved us- 
able bass to 50 ops, although a slow drop 
totalmg about 5 db was noted between 
200 and 50 cps, for this system. Also, bis 
rig would not handle as much low -fre- 
quency power without doubling as the 
24 -speaker array with heavier-magnet 
speakers. 

It might be well at this point to sum- 
uiarize the main eonchisions of these 
tests : 

1. It is of at least academic interest 
that, under proper conditions, the low- 
frequency coupling phenomenon does oc- 
cur. The primary prerequisite is a low 
enougfh effective resonant frequency so 
that the coupling niay take over. Thus 
as has been demonstrated, a la,rge bajfle 
volume is needed, further helped by 
speakers of naturally low resonant fre- 
quency and with heavy magnets. The 
average resonant frequency of the speak- 
ei's in the 3x8 array was at least 40-cps 



Fig. 5. Photograph 
of the sound wall. 




lower than that of the cheaper speakers 
used in the first system tested. 

2. In wii'ing the array in parallel- 
series, very smooth response was ob- 
tained for the closed-back model over 



GENERAL DIAGRAM[TWO REQUIRED FOS 5JEREO) 



5.0 mh* 




C15HC 
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/ TWEETER 



1 MID-RANGE 
I 



HALF-SECTION flLTCS DETAILS(rWO REQUIRED FDR STEREO) 
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SPECIFICATIONS 

CROSSOVER FREQUENCY; 
f llTEIl CUTOFF: 

COIL VALUES; 
INDUCTANCE: 
WIRE; 

WINDING: 



12 db/OCIAVE 



9.0 mh 

*le ENAMELLED COPPER 

TURNS, RANDOM WOUND 



IL 



FOJtM-MADE OF 1/8" MASONITE SIDES, 1" WOODEN 
DOWEL ROD, BflASS BOLT, 5/14" DIAMETER BY 2 l/I" 
LONG, BEST MADE BY MOUNTING HAND DRILL IN A 
VISE, AND THEN PUTTING PROJECTING BOLT IN THE 
CHUCK. 



CAPACITOR VALUES; 
CAPACITANCE; 
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DETAILS-MAKE UP MOST OF THE TOTAL VALUE USING 
ELECTROLYTIC CAPACITORS WIRED WCK-TO-BACK. F1L_ 
OUT WITH SWALL NON-ELECTROLYTIC 5 TO FULL VALUE. 



U-l ^"*J 

'FINISHED CAPACITOR AND INDUCTOR SHOULD BE MEASURED AND ADJUSTED TO SPECIFICATION. 



Fig. 6. Schematic and constructfoni details of crossover network, 
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tlie range 200^,500 v.p^. The contribu- 
tion (in tins frequency range) of tlic 
heavier niagnet and /or generally better 
quality is difficult to evaluate. 

S. Even with coupling occiirriug, the 
array is usefTil to only 50 cps, a 
figure attained by many smaller and sim- 
pler systems. Perhaps a 4x6 array 
would be more efficient, but in the main, 
it appears as if vrany more than 24 
high-quality 6 -in, speakers would bo 
needed to realize response to 20 cps, 

Tliercfore, it would seem that to build 
a really good full-range imdti-speaker 
sj'stem the requirements are: 1, wami 
good s pea Iters ; 2, test equipment ; 3, 
large baffle volume (or a closet, between 
room Tiiounting and so on) ; 4. a good 
tweeter, Tliis is clearly an expensive, 
biTlky, time-consuming proposition, and 
just isn't worth it! The polar response 
of an even larger array should l)c very 
poor. 

The Multiple Array as o 
Mid-Rcnge Unit 

It was noted above that the closed- 
iniek 3x8 array gave very smootli re- 
sponse in the range 200-4500 cps, I di- 
vided this baffle into two identical ^ x 4 
arrays (for stereo). To each was added 
(but on a separate, heavily padded 
board) one of the new wide-dispersion 
University T-202 "Sphericon" tweeters. 
These combined units have been A-B 
tested and compared with many fine hi-fi 
systems here (encompassing small scaled 
box, small ported box, reflex, and horn- 
type systems). On program material 
with severe transients (guitar, percus- 
sion, jaek-bamiiier, and such) the dLCEer- 
ence is quite marked. It is my contention 
that the ai'ray can follow the true input 
signal, in the midrsinge, to a degree of 
exactness not possible with a conven- 
tional unit. Also, of course, the distor- 
tion becomes much smaller by dividing 
the signal among many speakers, a fact 
alfcadv diseu.ssed in earlier articles. 
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Let us then list the advantages that 
the paraJ lei -series multiple array in a 
closed baffle offers as a mid-range unit, 
especially for stereo: 1. excellent tran- 
sient response; 2, very low distortion; 
3. slim baffle, suitable for inconspicuous 
wall mounting; 4, broad sound source; 
5. natural fall-off at high frequencies, 
making the addition of a tweeter vei-y 
simple; 6. natural fall-off (12 db/oc- 
tave) helow 200 cps, eliminating the need 
for a full crossover network associated 
with the mid-range, thus preserving the 
transient response, which might he com- 
promised by an inductor. 

I have crossed over at 200 eps iuto a 
common -bass system, using a University 
C15I-IC 15-in. high -compliance daal- 
voice-coil woofer and half -section (12 
db/octave) filters in front of the woofer. 
Since tiie University tweeter comes in at 
3000 cps, a 2-fif capacitor was added to 
bring the high-frequency crossover to 
the 3-db point of the midrange. There 
are of course L-pads associated with 
both the tweeter (built in) and mid- 
range. 

I therefore have a direct-radiator 
speaker system from about 30 cps on up, 
Kud the actual measured response of this 
complete system outdoors whs ± 3 db 
from 21 to 22,400 cps. Of course such 
response can never he accomplished in 
the average living room, but it is an im- 
pressive system, both aurally and on pa- 
per. Total cost of all speaker imits and 
crossover components, slightly under 
$200. 

1 will freely admit, however, that if 
one assigns value to the countless hours, 
"blood, sweat, and tears," and so on, 
that went into the understanding of how 
tliese things work, the system is price- 
less. 

Installation in o Music Wall 

As indicated earlier, the niid-rangft 
unit, by virtue of its slim cross-section, 
is ideally suited for wall mountijig. These 
units were built into a "music wall" in 
my home, as shown in the photograph. 
The tweeter baffle boards are located di- 
rectly below the mid -range speakers 
along with the L-pad controls. Tlie 
tweeter boards are covered ivitb %-in, 
Fiberglas. Between the two speaker units 
is a decorative wall made up of acousti- 
cal tile. The tiles are mounted in a saw- 
tooth fU'rangenient, and tlie space behind 
is filled with Fiberglas. The television 
set, centrally mounted on a cantilcvered 
shelf, nan be played through the system. 
Sound was brought off the top of the 
volume control and over to the preampli- 
fier by means of two sub-ouncer high 
fidelity impedance-matching transform- 
ers. General details of the room arc 
shown in Fig. 4 and 5. 

Although saw-tooth wall construction 
is often used in special sound chambers, 
I suspect that in this application the ef- 
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feet is primarily decorative. However, 
the tiie and Fiberglas construction has 
a significant effect on standing waves of 
all but the lowest frequencies, and in the 
region from 150 to 400 cps tliese waves 
rapidly diminish in intensity. Above 500 
cps the room is very "clean" though still 
reasonably live, and the very high fre- 
quencies come through with especially 
good clarity. The side walls were delib- 
erately left hard, wit!j the idea that the 
stei'co sound can "wash" down these 
walls and spread into the room, as indi- 
cated in Fig. 4. 




IN EACH CROUP OF THREE SPEAKfKS 
(IN fASALLEL) DlFFEfiENT RESONANT 
FBEQUENCIES WfRE CHOSEN. AS IN- 
DICATED. 



Fig. 7. Porallel-series wiring of array. 

The mid-range units are isolated from 
the building by virtue of being wedged 
top and bottom into the alloted space on 
foam-rubber pads (see detail of Fij. 1). 
Since all speaker bafBes and the wall be- 
tween are covered with acoustical ma- 
terial, most of the mid- or high-frequen- 
cy sounds that are heard must emanate 
from the speakers or the reflections from 
the side walls, ivith essentially no reflec- 
tions of the emanating wave fron^ tlie 
source wall. 

The woofer is mounted in a 10-eubic- 
foot baffle located under a half-closet on 
the right side of the room. This box is 
constructed of %-in. plyivood and heav- 
ily braced. The entire interior is covered 
with a glued-on layer of rug padding, 
fiu'ther covered with 3-in. of Fiberglas. 
Because of the large volume, a 3 x 4-Ln. 
port (duct length •% in,) could be used. 
Half-section filters used with this woofer 
were constructed using data drawn from 



a book on ci-ossovers by Tremaine,^ Val- 
ues for a 200-cps crossover looking into 
an 8-ohm impedance, construction de- 
tails, and circuit of the entire system are 
shown in Fig. 6 and 7. 

The stereo effect is most rewarding. 
The whole listening end of the room pro- 
vides good stereo, and one cannot ever 
locate sound as coming from one speaker 
or the other. Rather, the total effect is 
that of a large auditorium, and as one 
moves baek and forth iu the room the 
feeling is that of moving from one side 
to the other of the concert hall. 

I believe that this feeling of spacious- 
ness and realism is due to three specific 
things r 1. the arrangement of the listen- 
ing room; 2. the broad soui'ce presented 
by the mid-range units; and 3. the wide- 
dispersion point-source tweeters, 

A number of manufacturers now sell 
tliis type of tweeter, and for lack of 
coloration, wide frequency response, ex- 
cellent dispersion, reasonable power re- 
quii'ement, and moderate cost they are 
hard to beat. When used with the mnlti- 
speaker mid -range unit an excellent 
sound transducer is achieved. 

I should also like to recommend the 
moderate efficiency long-throw woofer of 
15-in. size, mounted in a properly de- 
signed ducted enclosure, Novak' has dis- 
cussed in detail the theorj' and principles 
of operation of this kind of system. A 
number of manufacturers market such 
spealsers, the University being especially 
nice for stereo because of the dual voice 
coll features. 

Summary and Recommendations 

Altliough not acceptable as a full- 
range system, the multi-speaker array 
makes an extremely fine reproducer of 
the vital mid-range frequencies. Of spe- 
cial interest is the elimination of compli- 
cated and expensive c:rossover networks. 

For those who would contemplate 
building such units, I would strongly 
suggest that time be taken to measure 
and match the speakers as outlined 
above, before wiring in parallel-series. I 
realize that lack of test equipment and/ 
or know-how might make these tech- 
niques unavailable to many people. Al- 
ternatively, I would suggest buying dif- 
ferent speaker brands, and assembling 
these wliile trusting to luck. 

For those people who may have built 
multi-speaker systems and are unhappy 
with them, I would of course recommend 
breaking them down into mid-range 
units, and adding a good woofer and 
tweeter, I believe the results are well 
worth the effort. IS 

BinLIOGEAPHY 

1. ,T. G, Novak, "Performance of suries- 
parallel speaker arrays," Abbio, Septem- 
ber, 1961, 

'i. C. F. Mahler, Jr., "The series -parallel 
spenker army," Audio, November, 1960. 

{Continv,ed' on page 63) 
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A 125.5-db 1 -Megacycle 
Audio Attenuator 

WEAVER DODGE* 

Utilizing completely independent pi sections, this 125.5-db 600- 
ohm attenuator costs 1/3 to 1 /6 the price of a commercial unit. 



FEW PIECES OF TEST EQUIPMENT are 
easier to build and none more useful 
than our old friend, the attenuator. 
Unfortunately, few liome expariineDters 
have thcra, due in part to the lack of any 
kit company marketing one and the for- 
biddingly high price of commercially 
available ones. This is really a shame since 
tlie amateur seldom has at his disposal 
test equipment with truly linear ampli- 
tude response. Response measured as 
3 db down on a home scope may be only 

* 17UE Glen Keith Blvd., Baltimore IS, 



approsiiuately correct depending' on how 
much of the screen face is used. When 
equalization curves are checked the re- 
sults can be very inaccurate since utili- 
sation of quite a large portion of the 
screen face is necessary. Kit VTVMs 
are scarcely better as can be appreciated 
when one has an attenuator to check 
them out. 

To overcome this limitation the author 
has built a 125.5-db 000-obm attenuator 
for the purpose of calibrating test equip- 
ment and checking equalisation accuracy, 
amplifier capabilities, and the like. The 
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Fig. 1 . Front panel iayoot. 
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■ SECItON SWITCH 



Fig. 2. Schematic representation of pi section and switch plus wiring diagram of 

switch. 



attenuator can also provide an accurately 
controlled and precise signal of suffi- 
ciently small amplitude to feed into low- 
level input stages to measure input noise 
and luun. This is the only way you will 
ever know for sure whether your hiss 
is 1 or 100 microvolts. 

For construction, 10 togg'le switches 
were used, one for each attenuation step. 
As shown in Fig. 1, all teu are laid in a 
line on n 3^ by 19 inch rack pnnel. This 
construction provides minimum capaci- 
tance between sections and hence maxi- 
mum accuracy at higher frequencies. 
Actually, when loaded with 600 ohms on 
both ends, the uncompensated response 
rises only slightly at 1 megacycle with all 
switches thrown. For this reason very 
little frequency compensation is used 
since little is neccssaiy. Compensation 
consists of one 150-p£ capacitor placed 
across each 40 -db pad. This capacitor 
was chosen more or less empirically with 
both 40-db switches thrown and a scope 
of 20-pC input impedance connected to 
the attenuator output. This capacitor 
acts as a voltage divider and tends to 
lower the response as much as stray 
capacitance raises it. No compensation 
is needed on the other db pads since the 
scries resistors are smaller and swamp 
out capacitivc cfEeets. The switches are 
wired as shown in Fig. 2, Tlie basic 
building block is the pi section, and the 
series and two shunt i-esistoi-s are so 
wired that they are bypassed when the 
switch is oS and properly grounded 
when the switch is thrown the other way. 

The complete attenuator, then, would 
look like Fig. S if every switch were 
thi'own. The only serious diffteulty to be 

{Continued on page 64) 
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Fig, 3. Schematic of 125,5-tJb attenuator. 
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Leakage Inductance- 
A Useful Circuit Component 



NORMAN H. CROWHURST-' 

The leakage inductance of audio transformers are useful in filter circuits, stereo output trans- 
former combined with a crossover network, and improving transformer-to-speaker matching. 



THERE EKEM TO BK two I'sasons wliy 
leakage induetanee is not utilized very 
mueli more than it is for audio work : 
1. It's ii subject about which there i;; 
much misundcrstK-uding- ; 2. its utiliza- 
tion involves a rs,thci' speeialiKcd occu- 
pation, performed tuostly Ijy people ivitli 
little interest in exploring' such avenue.s, 
transformer mamifacture. The lat-t re- 
mains that, for a variety of applications, 
it has unique advantages, making it well 
worth siting' consideration. In varying 
eombin.itione, use of leakage inductance 
can improve efftcieiicy, reduce inti.u-- 
action, give better perloruiance, cut cost, 
reduce size, and simplify production. 

The usual concept of leakage induct- 
ance is derived from mutual inductance. 
If two coils are ivound on the .?atne coi'c, 
they will each Imve an inductance, wliicli 
ivc may designate by h, and L^, propor- 
tional to their respective numbers of 
turns squared, Ttey will also po.ssess a 
mutual inductance ^YJlich, using the sa7nc 
proportionality, would \k a function of 
the turns product, in theory multiplied 
by a constant hy which is very nearly 
equal to unity — of the order of 0.f)99. 

As the three quantities, L,, L„ and ."IZ 
{mutual inductance) arc each functions 
of the non-linear magnetizing character- 
istic of the COI'C material, which cause?; 
their value to vary by several ordei'S of 
magnitude greater than the diffevcnci' 



* Gold Beach, Oregon. 



01 this tlicoreticai /; from unity, k is 
usually assumed to be unity in such a 
component. Howevei', it iie\'er is unity, 
and its difTerence from unity makes itself 
known in the form of leakage induct- 
ance. 

Because L- is .so elo.se to unity, it seems 
inevitable that it must he very close to a 
constant value, even though quantities 
L,, and Ii[ deviate qnife widely due 
t') core uon linearity. Therefore, accord- 
ing to a sort of mathematical logic, one 
would e.vpect (1 - Ic) , which in a factor 
of leakage inductance according to this 
concept and definition, to have a similar 
deviation, O)' lack of it. What g<'ts over- 
looked is the possibility, which turns out 
to be a fact, that leakage inductance can 
be e,\treinely close to constant, while L,, 
Ii,, M, and { / - A-) are having the wildest 
deviations ! 

To see why this is, take a look at the 
physical basis for the quantities, shown 
in Fig. I, At (A) observe that the mag- 
netic flux (dashed lines stays in the core 
material and encloses both windings. It 
is this flux that is a non-linear function 
'if inagnetiaing current in the primary. 
Until some current is draivn from the 
.■secondary winding, there is no leakage 
tlux, and the e.m.f. generated in the two 
windings is strictly proportional to their 
respective turns, even to the nonlinearity 
of •waveform. 

When current is drawn from the see- 
ondarv, a balancing current (lows in the 
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Fig. 2. The geometry of leakage flux 
through the windows Uee text). 
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Fig. 3, Two simple ways of orranging 
windings in standard window shape 
makes leakage inductance change in 
ratio 9:1, 
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Fig. 4. Two arrangements for combino- 

Flg. 1. The basic difference between main mognetic flux (A), and leakage flux (B) tion of tight and loose coupling between 



and (C). 
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different windings (see text). 
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What iiliDutd a good turnLahLc Jo? Eiisy l<> jiul inlo wor J* , , »movc ilm retgnl al the exact specified gpociJ^ wiihoul variaiion^ qnd without inducing dUtOT' 
titiii. Hertz's hovi the Emiiirc Trouhador LurjitRj>lc achieves ihitt goal: • Enipiro 208 Lull-drivci^ 3-spced "silent" LurntabLc • There are only two moving 
pans in the 208, the motor and ihc mnitnhlc plyiter™ precise bearing loleranoes in those pnm • Eadi motor and each lurntahlc are mdividually adjusted 
to perfect dynamic balance • Complelc rumble isolation is provided hy the motor eospensioiiv floxiblc bell drive and ihe resilient nylon "aeal'^ which sup- 
ports and cushions the lUriist of the main bearing • A c^ise-hardened^ lapped steel shaft fug precisely into the bearing well (honed to a mtcro finish) — 
u hardened svecl polished bull on the underside of The shaft rests on the nylon seat in tJie Empire * Total vibration limited to less than l/l^OOOfOOOth 
of an inch • 3 speeds, ^VA, 45+ 78 rpm • Conijttint speed, heyvy duly liysteresis-synchronous motor operated independent of variations in current fluctua» 
tion * Continuous flexiiilc helt ^perfectly grounti to c{>j]i;taiit tliickne£,s ^ .OllOl tnch, c»npli-s; inniijihlf. i^irncrlv to tlit^ mentor pnhi^v — nn int^t-mf-iliaii^ 
idlers * Acoustic isolation motor suspension " Fine speed control • Push button power control with on-off light • Optimum distribution of turntable 
mass; 6 pound heiivy niachincii almnimini^ indivirlually balanced to iireciae contcnlriL-ily • Machined heavy aluminum base plate • Safety suspension 
rubber mat • KetracLable rpm adapter ■ Rumble iietter ihan —65 db • Wow and flutter lei^s than .1^5% ■ Satin-rhromo or satin-gold finish ttirn- 
lablc> SUO* (slightly high<;r west of the Rockies) • Handsome walnut base for 20iJ turntable, SJ5. • The "American Record Guide" (Larry Zide 
column) says of ihe Empire Troubador turntable: *'l found speed variations — [hut Is, flutter and wo^^— to be inaudible ... vibrftlion was extremely low 
rumble Hgures ha%'c not been beltercd hy any turntable I have letted... the heavy turntable is driven via a bcU by a synchronous motor^ ihus assuring 
ihe user of constant speed, regardless of minor line variations? h ^ . just as a lire is smoothed at high rpm, so the liirn table's vib^^aiion is reduced and kepi low 
Jiy 'Carefully balancing it ... it is nit tent ion to this and it numlier of sijiiilar features that make the 24)^} the >'alue it is^^ * Doti Hambly, staliotL manager of 
KRE AM/EM* Berkeley, Calif. .*ajd ; ""W^; have long realized that bell driven tables would be the best lo use, biU had not been impressed wilh those on the 
market ^ the (inipire tables,' however, Jiavc all ibc basic requirements of desi^^n and simplicity of operation and maintenance that we have sought" 

• "Audio" magazine's "Eijuipment Proflle" of The 203 said: **A massive turntable with precise performance individually balanced ... tlie truth of the 
latter maybe observed by liftiui^ the platter up and away from the mounting plate and turning it over * , ^notice the holes drilled to balance the platler in 
:{ procedure similar to the way automobile tires are balanced. ..the turntable pJatier rides on a ball bearing at The end of an arrnrately honed 7/16''' diameter 
shaft... the shaft^rides in an equally acrcuratc well, while the hall bearing ride:, on a nylon ihrust bearing... a tpiral oil groove cut into the shaft to 
cnjiure lubrication of the bearing surfaces ... the iiUJtor is mounted to the plate by mean^ of three soft rubber shock-mounts which prevent the vibration of 
the motor from being transmitted to the platter ... thus, beuause of the compliant dri%'e btU^ the motor is completely isolated from the record-bear ini; 
elements .the entire lurntabie system is acoustically isolated by means of b^iibshapcd soft rubber feet... we tried to induce acoustic feedback by placing 
the turntable on lop of our large speaker itystcm anil turning up the gain: we wert un^^iiccessful . ..total rumble meaijurod better than —62 db, and wow and 
flutter were less tlian 0.1% rniSn (|tiite acciiraie" * {^itill with u^V Empire*& advertisinjj; a^icncy s^ieI people ^vouldn*t read tiiis much copy,* -the company 
fell that ibe serious music lover would) * "High Fidelity" ma^a^ine said of The 2^^B: "Bold appearance which sug^^est^ massive and reliable construction" 
an impression ^vhieh is i[uite borne out by its perform^ince tesTs*..Lhe various pietres of the turnt^iblc ar^ carefLilly machined alumintitn eastings, liiick 
enouj^h to provide extreme ri^j idity * , , hnely machined ,'ihaft . . . wow and fluTTcr^ with the ^Troubador', were com]iletely undetectable by ear... rumble 
also was completely inaudible, even ai high listening levels . . . the bum lieUI above the platter was completely negligible .starting torque was good . . . 
speeii accur;iey very good'" * What shoulil a good arm doL^ ll should hold the c^irtrbiii^e in place as the stylus EoUows the record in the [;roove . ^vithout 
detracting from the performance of the cartridge * Berets how the Empire fJBO Arju achieve"^ This objective; • Better dynamic balance achieved by 
locating the pivot points at the ]jrcci^e center of the army's mass — etjual mass on Loth siiles of axis. Once in bEiiance in one ]dane it is balanced in all planes. 
TbJ^ permits ihe ya(l arm to irat'k at lowest levels^ gives it its rock-like stability that will allow perfect tracking at any angle — even upside down • Lowest 
jTtcrlJfi jJH'JiJCve^i by rrriicTlly i-jd^^iihrii^d ilUcrihii'i Ioti of :irm mij^i • jMnyimum cu ru^ d i :ni 0 o juojius it yiehU lo ihe >^lii;htest impulse, respond* an<l movos effori, 
lessly, even iviih a tilted tallica badly warped recor<l,or with the turntable turning ujisidc down. There's no neetl to level your turntable. The only problem 
yon ^vouhl have in playing lbi> ami ^^'itb the turnt;dde upside flo^vn wonhi lie keeping the record up ihcre * Free suspensic^n — Incredible re:s[ionsiveness 
would be another svay of i^ayin^ this same thin^ * Precision ball bearing suspensions — both the vertical and lateral pivot bcariugin of the are suspended 
in {ir^rcision steel-ball races, jtrecision m[ini[f:u'Lureil to instrumenT Tolerances .. .vert ical and lateral friction are i)Oth virtually unmeasurablci permitting 
high com[}liance and minimum hysterc^i^^ * Loweist fundamental resonance fre^jueney: A cps (the lowest ever achieved in any arm), achieved by increasing 
llic riji^idity of the arm siructurt iJirougb vveigJiT distr ibuiiotij and mukinn the t-iirtridge shell an integral part of the arm * 5 wire circiui eliiuinp[c» 
grountl loops, hence eliminates the bum that ground loops iiulucc * Easy plu]^-in insTallat ion . > < no wiring or soldering necessary * Self-latehing arm 
reit...a slight push downward on the arm lube bitches the arm in position • (yr>u're making our ailvertising agency look silly by reading this far- 
score yourself a fairly serioiis music lover) * Precise stylus force adjustment . . . calii>raTed knob dials any stylus for<:e from 0 lo fl grams wiib an accuracy 
of U.l gram. The application of ^itylus force does not upset the delicate balanee of this arm^ because stylus force is not adjusted by moving a counterweight 
(thus shifting; the center of mass). Rather* a lincar-torque coil spring acts directly mi the pivot shaft at the center of the arnrs mass • Arm offset an^Lc: 
^S.iJ" • Satin chrome or satin gold finish, S^O* • Lowest tracking force possible, because of extreme compliance and low inertia * Counterweigjil zero 
balance adjustment for any cartridge from 2-2^ grams • ^InxJmum tracking error — .CSO"" ■ Wo sicoustie fi;edback • Exaci cartridge positioning, 
rpiick^releasc bracket-mouni secures cartriilge to artn shell. Stylus is ali;;ned with front edge of cartridge mounting ]date for exact overhang dimension. 

• Dyna Lift .(Patent Pending) lifts arm from record at play out * "Hifib Fidelity"' maga^ine^s equipment rcj>ort said: ''The springdoaded 12-iDdi SBO 
Arm moves excepiionally freely about iTi- pivot points* indicaiinji very well-made bearings'^ • ^''American Record (juide" (Larry Zide column) said: **Onc 
uf the best available .. .substantial reduction in vcrTical mass... a cartridge of any dimensions can be aligned in the iiead for minimum tracking error... 

calibration is c^xtremeb' accur^tie . . . Dyna Lift luo^t u^efiiL .. lateral and vertical friction is exi^eplionally low exceptionally stable .. .steady even with 

shaky floors...^' • '^Audio" nia^ia/ine*^ equipment profile said: "Much thicker walled Lulling in the arm to reduce the fundamental re-ionant frequency, 
which is now below the lower limit of our tesT record" • (This settles it, once again the client knows better than the agency — score yourself a dedicated 
inusic-loviug au^iio[ibiIe for reading this f;Er) * What should a good c;irLridge do ThiSn, the most complic^ited component in a record playback system, has a 
job to do that e^in he stated with a sinqdicity that belies the complexity of accomplishing it. It ^^liouid translate mechanical energy into electrical energy 
wiihout introducing distortion. Anti for iii:Lxiinum life of (he stylus an<l your reror^ls (not to metilion rc^lucc^l distortion) it ijhoulil perform this function at 
as slight a stylus force as jiossible • Here's bow the Enjpire SSDp cartridge achieves these objectives: • Lowest dynamic mass, less than ,S x J(l — ^ grams 

• Hi^lhest compliance^ ^0 x Itt—^' cm/dyne Lower dynamic mass and hi[jher comjdiance than any <>ther cariridye mode- eliminates distortion and makes 
]]OssihIe many of tiie cariritlge's other accoinjilisbments * Perfomiance r:inge (j to i^O^tKIO cps, wr^ll i^eyonrl the r^inge of litnnan bearing * Channel separa- 
liun jiLftre than 30 tlb — grcatur separut ion t ban any {>Lb{:r cartridge iii«;iii* greytor enjoyment of atRrcopliunic iouiitl ' Tracking force as low as Vi srnm- 
lowest in the industry— at such low tracking force^ the 880p not only (eliminates record wear, hut also eliminates distortion * Longest possible cartridge life 
insured by lightness of stylus and ibe low ilynamic mass of the magnetic element. It^s the last cartridge you^re ever likely lo buy • The amazing **Dyna- 
Life'" Stylus (Patent Pending;) — ultra-sophislicaied hand-polishod .6 mil diamond — world's lit;htesT * Complete freedom from bum pickup: the Enqiire 
K30p incorporates a complete mu-metal siiield to prevent stray hum in the cartridge * Fully comi>aiible for stereo or mono • "Moving Magnet^* principle 
h'.tbc superiority of this ty[ie of design lie:> in ihe extremely light and flexible .st>dus assembly it permits, in the unusually i-tnooth frequency response and 
[Jie hif^h electrical output of tljc cartridge • Balanced high output, lit millivolis per channel — V^i. db, etc. " Perfectly translates and responds lo the in- 
tricniite movements of the record ^iroove • Stylus Inertia approaches the irreduciide minimum • Smooth, wide response • Inspected at each phase of its 
manufacture ' Faithfully responds, instantly, efForile^sly, favoring neither one wall nor the other • Empire S8dp, $-i7.50 * Natural performance * The 
Empire &KOji is so new, tJic t ouuTry's hi fl uiap^a/iucs have not had an o[>portunity to lest and pidJish iheir oj>ii)ion» . . . in the meantime, here's what a happy 
new owticr of the GSOp wrote us rercntly: "Most musical, noise non-existent, the souuil is transparent, spacious^ airy, exceptionally musieaL violins sound like 
violins not cellos or steel wires, in a rlass by itself*'' • The Empire 3H<^p is the cartridge liiat renders every other cartridge on the market today obsolete • If 
you*ve rea^l ihis far you are by all mea^isamusic lover most seriously ijilerestecl in iiigliest quality record playb:n:k e<jnipment. Above you have read a ^*few" 
of the reasons why we believe ihe Empire Troubador is for you. You\'e got The facts about the Empire 2\)Z turntable, the Empire Arm, and the Empire 
G!iOp Cartridge. But what about the integration of these three com]tonenis? What about the system as a whole? * Every Empire component was desi{;ned 
and built for maximum integration with the Troubador system... no other manufacturer makes all threerYou will never have a "matehin^^^ problem when 
you purchase all three Empire components " *^tlij;h Fidelity*' magazine said: '*A precision-engineered product of the highest quality,*. in sura, the pans 
of the 'Troubador'' — taken separately — siund up as hrst-rate audio components. Taken togjctbcr^ they form one of the finest and handsomest record players 
a^'ailahle^^ • '^Audio" maga/iue sairl; '"Precise in a]3[>e:irance anci performance ... as a system, the ^Troubador" iViodel S^S is not inexpensive [$222.50 in- 
cludinjc base], but it just reafiirms somethin)^ we till know: higher quality means higher costs. The Model 398 is an excellent buy for those who want the 
quality" • To you determined readers we can only say that we rest our case, (sigh . . .now you don't have to wriio for our brochure , , . you've just read it) , 

Here are a few of the reasons why the EMPIRE TROUBADOR 
is called the "World's Most Perfect Record Playback System" 



EMPIRE 

CANftriA. 6?iip^rt Ecitnlilis Ciffl.. LIU . Toronrc, CflflJffJ * EiPDfil t^:[fT MNftM SMfC, Ptnuvit*. I I., H T 
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E.VitC SECTIONS 




ELECTfiiClL CIRCUIT 



Fig. 5. Electrical derivation of the filter that was an early subject for experimentotion 
in the use of leakage inductance. 



primary, to ma in tain substantially tho 
same main magnetic flux. It is the eom- 
bijied pffect of these currents that pro- 
duces the leakage flux, whose path takes 
the form shown iifc (B) or (C) of Fig. 1. 
Mote that, where the main flux makes a 
loop round both coils entij'cly in the eore, 
the leakage flux mei'ely uses the cei'e as 
fi return path. Actually, the part of the 
coils not enclosed by the core (out in the 
air) also have just as much leaka^ flux 
passing between them. And whether in 
air or through, the core, the return path 
has an infinitesimal part of the magnetic 
reluctance of that between the coils. 

Compare the path between the coils 
with the niagnetic air gap in a choke coil. 
k. relatively small air gap can linearize 
the magnetizing characteristic consid- 
erably. The air gap dimensions are very 
short along the direction of the flux, 
and of area equal to the core itself, 
across the flux path. But the leakage flux 
path is many times the lengtli of an air 
gap, at least an order of magnitude, 
while its area is vei'y constrained in com- 
parison. So the effect of the magnetic 



core as a return path can be ignored. 
Even tlie return path in air has negligi- 
ble reluctance, comparccf to that between 
the coils. 

In fact leakage inductance, as a circuit 
component, can be considered as linear 
as that of an air-cored coil. But its oper- 
ating Q can be an order of magnitude 
greater than that of an air-cored coil of 
comparable size, and it has essentially 
no external field. 

Leakage inductance is proportional to 
the leakage flux and to the numbei- of 
turns in which this flux induces a volt- 
age. At first viewing the leakage flux a.? 
being entirely concentrated in the very 
minute gap between the primary and 
secondary windings (usually only the 
thickness of a piece of insulating paper), 
the area occupied by the flux is this 
tiiickness multiplied by the length of the 
insulation as a wrap around the core. 
The length of the flux path increases its 
reluctance and thus reduces flux. This 
is the length of the intenrinding space 
as shown on (B) or (C) of Fiij. 1, 

N"otc that the leakage inductance of 
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Fig. 6. Physical arrangement of the leakage inductance version of the filter of Fig. 5, 
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arrangement (B) is sever h1 limes tliat of 
arrangement (C) in Fig. 1. 

Leak.'ige flux is not entirely restricted 
to the interwindiug space, as illustrated 
by Fig. 2. Starting at the left hand edge, 
outside of both windings, there is no 
leakage flux, and thus no voltage induc- 
tion. As we progress through the pri- 
mary (left hand) winding, we accumu- 
late ampere turns of leakage magnetiz- 
ing current, which reach a maximum at 
the interwinding space. As we progi'css 
through the seeondaiy winding the mag- 
netizing cun-ent ampere turns taper ofi 
linearly again, until at the far side we 
again reach zero. 

Leakage flux density through the wind- 
ings is proportional to the magnetizing 
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Fig. 7. Derivation of simple high-pass 
filter using leakoge inductance. 

current ampere turns inducing it. And 
the voltage the flux induces is propor- 
tional to the number oi turns linked by 
each element of flux. This again is pro- 
portional to the distance from either out- 
side of the windings. Integrating the 
eft'ect of tliis flux distribution and its 
induced voltage, it is equivalent to a uni- 
form flnx equal to the density in the 
interwinding space, of one third the 
thickness of the windings, and linking 
all the tnras. 

So leakage inductance contains a fac- 
tor consisting of the interwinding space 
plus one third of the total thickness of 
the two windings. Sectional izing the 
windings by mixing, using the optimum 
distribution, reduces leakage inductance 
in proportion to the square of the cfiea- 
tive number of sections.^ Such techniques 
are used to minimize or optimize leakage 
inductance effects in normal transformer 
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Can You Afford 15 Hours to Build 
The World's Best FM/Multiplex Tuner? 



Fifteen hours. That's all it takes to build the world's best 
FM/MulHplej; tuner. 

Citation has the "specs" to back the claim but numbers alone 
can't tell the story. On its real measure, the wa\j it smmds, 
Citation III is unsurpassed. And with good reason. 

After years of intensive listening tests, Stew Hegeman, director 
of engineering of the Citation Kit Division, clisco\'ered that the 
performance of any instrument in the audible range is strongly 
inliuenced by its response in the non- audible range. Consistent 
\vith this basic design philosophy — the Citation HI has a 
frequency response three octaves above and below the nonnal 
rande of hearing. The result: unmeasurable distortion and the 
incomparable "Citation Sound." 

The qualities that mote Citation III the world's best FM tuner 
also make it the world's best FM/ Multiple?; tuner. The multiplex 
section lias been engineered to provide wideband response, ex- 
ceptional sensitivity and absolute oscillator stability. It inounts 
right on the cliassis and the front panel accommodates the 
adapter controls. 

Wliat makes Citation HI even more remarkable is that it can 
be built in 15 hours without reliance upon external equipment. 

To meet the special requirements of Citation III, a new FM 
cartridge was developed which embodies every critical tuner 
element in one compact unit. It is completely assembled at the 
factory, totally shielded and perfectly aligned. With the cart- 
ridge as a standard and the two D'Arsonval tuning meters, the 



Build the Very Best 



c 



problem of IF alignment and oscillator adiustnient are eliminated. 
Citation III is the onhj kit to employ military-type construc- 
tion. Rigid terminal boards are provided for mounting compo- 
nents. Once mounted, components are suspended tightly between 
turret lugs. Lead length is sharply defined. Overall stability of 
the instrument is thus assured. Other special aids include pack- 
aging of small hardware in separate plastic envelopes and 
mounting of resistors and condensers on special component cards. 

For complete information on all Citation kits, including re- 
prints of independent laboratory test reports, write Dept. A-12, 
Citation Kit Division, Harman-Kardon, Inc., Plain view, N. Y, 
The Citation III FM tuner — kit, $149.9S; wired. t229^f. The 
Citation II J MA multiplex adapter — factory tiHred anly, 1 7 9,9 5. 
The Citation III X integrated multiplex tuiier — kit, J2/S.9S, 
factory wired, All pricei slightly higher in the Wttt, 
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design. But here we are concerned with 
other ways of using leakage inductance. 

Take a winding window whose dimen- 
sions are in a ratio of 3 ; 1, which is typi- 
cal of many transformer laminations. 
Division of the winding space as shown 
at (A) of Fig. 3 results in 9 times the 
leakage inductance of the arrangement 
of (B), using the same turns, and assum- 
ing the interwinding space is the same 
proportion of the total space in each 
case. 

If we set out to divide winding space 
so as to give different leakage induct- 
ances between different paiis of wind- 
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Fig. 8. Leakage inductance version of 1 2 
db/ocfave crossover. 




Fig. 9. Early idea for economy stereo 
output transformer. 



ings, consider Fig. 4. At (A) we have 
three simple windings. The leakage in- 
ductance between windings 1 and 2 is 
half that of a pair fo ■windings whose 
total outline is squai-e. The leakage in- 
ductance between windings 1 and 2 re- 
garded as coupled together, and 3 is 
three times that of a pair of windings 
whose total outline is a square. So, re- 
ferred to any specific number of turns 
in an individual winding, the leakage in- 
ductance between the combined 1 and 2 
and winding 3 is 6 times that between 
windings 1 and 2 themeselves. 

Now we intermix windings 1 and 2, as 
at (B) of Fig. 4. Note that in each of the 
arrangements, all three windings occupy 




LEFT MAIN 




equal cross section, which is sometimes 
a condition for maximum efficiency. With 
the intermixed arrangcnient, the leakage 
induetanco is one-eigbth of that between 
two simple (not intermixed) windings 
whose total outline is a square. So the 
ratio between the leakage inductances, 
referred to the same number of turns, is 
now 24: 1. Almost any desired ratio can 
be figured hy selection of appropriate 
geometry of the coil space. 

Note also that the leakage inductance 
given by the higher figure is effectively 
that between cither winding 1 or 2 and 
winding 3, due to the different arrange- 
ment, apart fi'om the tighter coupling 
effected between 1 and 2, ijecause of the 
distribution of the windings vertically 
(on the page). In the arrangement at 
(A), the disposition of either 1 or 2 rela- 
tive to 3 lias vertical asymmetry, so in 
addition to the leakage inductance due 
to fiii.x paths running vertically, there 
will be a component due to some hori- 
zontal component of flux. This is negligi- 
ble at (B) due to symmetry. 

Filter Design 

An early application of leakage in- 
ductance to filter design chose the m- 
derived circuit shown at Fig. 5. The top 
sehcniatic shows the basic sections and 



the bottom one combines adjoining ele- 
ments in adjacent sections into single 
induct,^ncc values, a practice followed 
in electrical filter design. This project^ 
merely converted the same low -pass filter 
into leakage elements, and the physical 
form of the windings is shown at Fig. G. 

The ratio between L, and Lj in the 
prototype is 0.3:0,267. So the total 
space marked L, and ij (note that the 
middle winding is part of each) in Fig. 
6 has to conform to this ratio. If the 
number of turus on the left winding is 
such that jjj is correct for a filter to 
match a oOO-ohm circuit, this will be the 
input impedance of the filter. If we as- 
sume the interspaces £.re each one-twen- 
tieth of the total space, and the center 
winding is 0,3 of it, then solving for the 
remaining spaces gives the left as 0.344 
and the right as 0.250, to give the correct 
inductance ratio. 

The exti'emc nght winding uses a 
luimber of turns such that Cj can use a 
convenient capacitor value and refer the 
con-cot effective capacitance (by simple 
transformer action) into the circuit. 

The middle winding uses any con- 
venient number of tunis to fill the space, 
becau.se it merely has to couple to the 
bottom assembly left winding, whose 
turns can he selected to suit. 



Fig. 1 1 . Details of 
the performance 
advantages of the 
tronsformer of Fig, 
10 Csee text). 
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SPECIAL Pm-PUBLICATION OFFER 

95^ ^ Ready Decembeit* 1st 

Pay only $3 for this new volume published 
at $3.95 ... we pay the postage* I 

The SIXTH AUDIO ANTHOL- 
OGY includes articles on two most 
significant milestones in the field 
of high fidelity: FM STEREO and 
TRANSISTORS IN AUDIO 
EQUIPMENT. ■ The FM STER- 
EO articles which appeared in 
Audio — the original magazine 
about high fidelity — were written 
by the men who actually worked 
on the system approved by the 
FCC. The articles pertaining to 
TRANSISTORS IN AUDIO AP- 
PLICATIONS cover interesting 
aspects of designing with the semi- 
conductor. BAs in previous edi- 
tions of the AUDIO ANTHOL- 
OGY, the SIXTH is a compilation 
of important articles which ap- 
peared in Audio over a period of 
about two years. And, all of the 
articles were written by knowl- 
edgeable and experienced authori- 
ties in the field. BThe SIXTH 
AUDIO ANTHOLOGY is a 
meaningful reference for everyone 
in the diverse fields of audio engi- 
neering, recording, broadcasting, 
manufacturing and servicing of 
components and equipment, and 
for the audio fans who made this 
business of high fidelity what it is 
today. 

OAMtT KMfXDCt ^^^^ another $1 by ordering the 5th 

O A V t fVI U K t ! AUDIO ANTHOLOGY at the same time. 
Both the 5th and 6th sent postpaid'^' at the special low price of 
$5.50 . . . regular price of both is $7.45! 



A GOOD IDEA! Jh Audw> m)m 




ANTHOLOGY-RADIO MAGAZINES, INC. 
P.O. BOX 629 
MINEOU, NEW YORK 

Enclosed is my remittance for $ 

me the items checked below: 



Please send 



□ 



□ 



.copies of the 6th AUDIO ANTHOLOGY @ $3 
POSTPAID*. 

. copies of the 5th and 6th AUDIO ANTHOLOGY 
at the special combination price of $5.50 
POSTPAID* . 

PLEASE PRINT 



NAME. 



ADDRESS. 



CITY. 



.ZONE 



STATE 



"'POSTPAID anywhere in the U.S.A. Add 25< per book 
for foreign orders. This offer expires December 31, 1962. 
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In the bottom assembly, using the 
same technique, the proportions of total 
spate work out t&, 0.506 : 0.25 : 0 1 144, 
with 0.05 interwindiug spaces. This gives 
the correct inductance ratio between 
and Lj, 

As these two assemblies occupy similar 
spaces, actual inductance values must be 
matched by the ratio between the turns 
in the coupled winding, the middle top 
and bottom left. Based on the space 
ratios and inductance ratios (L„ and 

J ) the turns in the bottom left winding 
have to be the square root of 2.08 times 
those in the top middle, or 1.44 times. 

This method is pursued through the 
design, so each inductance due to leak- 
age is correctly referred, both by space 
ratio and turns reference to adjoining 
assemblies. If desired the output wind- 
ing can again match 500 ohms, or it 
eould equally well be designed to a higli- 
impedance grid, without changing any- 
thing else. The windings to which capaci- 
tors are connected have numbers of turns 
that transform the actual capacitance 
used to that needed in the circuit. 

By selecting a very compact capacitor 
from the available range, they may all 
have the same value, making a conven- 
iently small package, flxed-frequeney 
filter. Another design was developed, 
using a four-section tuning capacitor 
with solid dielectric, thus resulting in an 
extremely compact variable-frequency 
low-pass m-derived filter. Rejection at 
the points of "infinite attenuation" in 
the theoretical design was measured at 
better than 40 db, and the total volume 
of the filter approximated a 3-in. cube, 
to cover a cutoff range from 4000- 
15,000 cps. 

Leakage inductance appeal's to be par- 
ticularly adaptable to low- pass filter de- 
sign in this way. The method for high 
pass was not immediately obvious. Note 
that a convenient feature of the low-pass 
type is one not obtained from its electri- 
cal prototype: electrical isolation be- 
tween input and output circuits, like a 
transformer. 

Figure 7 shows the development of the 
high-pass type. In the basic form shown 
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liere, it reverses the situation just ob- 
served for the low-pass. The electrical 
prototype gives d.c, isolation between 
input and output — the leakage induct- 
ance form does not. The operation of a 
leakage inductance high-pass filter can 
best be understood by considering the 
high-frequency output as being as a 
winding null in normal transformer ac- 
tion, and only getting output due to the 
presence of leakage inductance and other 
elements (the capacitor in this case) that 
invalidate simple transformer actiort. 

With the exception that there is a low- 
frequency limit to the pass, range, set by 
the operation of the filter cores as trans- 
formers, this high-pass filter works just 
as well as its electrical prototype. A 
simple two-winding arrangement, as at 
Fig, 7, can provide both low-frequency 
and high-frequency outputs, equivalent 
to a 6 db/octave crossover and in fact 
formed the basis of such a design.^ In 
this ease, each simple winding actually 
constituted a tightly coupled winding 
assembly, with multiple ratio tappings, 
to provide an extremely versatile ex- 
perimental tool, capable of giving four 
different crossover frequencies, and as 
many push-pull input impedances and 
independent low-frequency and high- 
frequency load impedances. With this 
transformer it is possible to use a 15- 
ohm woofer with a 4-ohm tweeter, both 
coiTeetly matched — or any other combi- 
nation. 

The basic arrangement for a 12 db/- 
octave filter is shown at Fig. 8. This is 
completely symmetrical, to give two 
identical leakage inductances, one used 
in the low-pass and one in the high-pass 
action. Separate capacitors are needed 
in this case. 

Stereo Output Transformer 

When stereo began as an experimental 
production entity, the possibility shown 
in Fig. 9 was suggested.* Its intention 
was for use in an inexpensive dual chan- 
nel amplifier, where the d.e. magnetisa- 
tion of two single-Pnded output stages 
could cancel, push-puil fashion, and 
there would be loss of separation at the 



lower end of the range. To the best of 
our knowledge, this arrangement has not 
been used in this form. 

However it led to the development of 
au improved version, shown in Fig. 10. 
This achieves a number of advantages.^ 
As in the simple form of Fig. 9, the 
longer limbs cany a transformer each 
for left and right output, which can be 
single-ended just the same. But the end 
winding provides common low-frequency 
output, and uses a single shunt capacitor 
to complete the low-pass action in the 
feed to this unit. However adding this 
capacitor buys more than simple cross- 
over action: it improves separation in 
the region immediately above crossover, 
as shown at Fig. 11. 

Curve (B) represents the separation 
obtainable with the simple two-winding 
assembly of Fig. 9. With the third wind- 
ing and its associated capacitor, curve 
(A) represents each output response to 
its own winding and cuiwc (E) repre- 
sents the response into the low-pass out- 
put. Curve (C) represents the output 
into left and right outputs when differ- 
ential turas from winding at the end are 
connected in series with the main second- 
ary windings, while curve (D) shows the 
separation resulting in these outputs, 
due to a difference component {which 
starts as a sum, but is phase inverted in 
the third winding) from this combina- 
tion. The shading shows the improved 
separation between left and right result- 
ing from combined use of leakage induct- 
ance for crossover and left-and-right 
separation. 

A m p I ifier-to -Loudspeaker Matching 

The final audio use of leakage induct- 
ance we shaU discuss here helps solve 
an old problem in an extremely simple 
way : amplifier to loudspeaker matching. 
Fig, 12 shows the pertinent points of the 
problem, as well as illustrating how this 
method solves it. 

Curve (A) is the unpedanee curve of a 
typical dynamic loudspeaker. Fed from a 
true constant-current amplifier, this would 
also be the power available curve. But 
if a pentode is matched to the 600-cps 
value of impedance, the available power 
looks like curve (B), although the fre- 
quency response (measured as output 
voltage) may appear as curve (A) . Using 
feedback may improve the frequency re- 
sponse, hut it still leaves the available 
power as at curve (B). Using an im- 
pedance-matched transfer, where the 
source impedance is equal to a mid value 
of loudspeaker impedance, results in a 
frequency response, in terms of output 
power (not available power) of the form 
at curve (C), which is nearest to Sat, 
but has a fractional damping factor and 
thus poor transient response. Also tie 
available power response is still that of 
curve (B) — whitJi is common for almost 

{Continued on page S8) 
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Who builds a tape recorder so perfect they guarantee it for a full year? AMPEX 



The finest home tape recorder on the market today is 
the Ampex Fine Line 1200. No wonder: It's a product 
of the engineering skills and magnetic recording tech- 
nology that produce the standard-setting recorders of 
the entire audio industry. So superior are 
the materials used, so precise the engineering 
in the Fine Line 1200, that Ampex extends its 
warranty to a full year. Now your new Ampex 
recorder is protected by the new "Four Star" 




One-Year Warranty: Ampex will replace or repair any 
defective part for a full year. Ask your dealer to demon- 
strate the Fi[ie Line 1200, And while you're there, pick 
up a free copy of the Ampex booklet, "How to Tape It in 
Stereo." Or write the only company providing 
recorders, tapes and memory devices for every 
application: Ampex Corporation, 934 Charter 
St., Redwood City, California. Sales 
and service throughout the world. 
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HERMAN 



(Note: To faeilKate a -prompt reply, 
please enclose a stamped, self -ad- 
dressed envelope taitli yonr /juesti'm.) 



Low-Frequency Mystery Solved? 

lu the January 1963 issue ;l readev 
raised a question about a "strange loiv- 
frequeiicy sound/' whicli appeared to be 
due to the oscillator. Several otlier readers 
have taken the trouble to give their vieivs 
as to the cure of tlie trouble. J. H. Grob- 
belaar of 52 Chamberlain fioa.d, Enst Lon- 
don, South Africa, has written the follow- 
ing; 

"I receiitlj' investigated this low-fre- 
queney noise on a friend's recorder, and 
managed to cure it in the follon-ing man- 
ner: Most oscillators used for erase and 
bias iiave grid-leak bias on the grid. See 
the accompanying diagram of .in oscilla- 
tor (Fig. 1), The signal on the grid is 
large, and the grid is driven positive. Tlie 
capacitor C charges, and the grid is biased 
negatively. If the grid eurrcr.t in this prtr- 
ticular oscillator is too large, it may cause 
the grid to be driven so far negative as to 




stop the action of the valve for a very short 
time. This is ivhat appears as a 'plop' on 
the tape. If a resistor of gre.it enough 
value is placed in series with the grid, it 
will limit the grid current. The charge on 
the grid-coupling eJtpaeitor is decri'ased 
and so is the bias on the grid. If R, in the 
diagram is large enough, the plopping 
should stop, I have solved the problem by 
replacing Ji, (which ]iad a value of 1000 
ohms) with a 2y00-ohm resistor. The owner 
of the recorder h.'ts not complained since. 
I hopB that this hint may help some ex- 
perimenters to get rid of this annoying 
noise by trying different values for Ji'," 

TapErtg Old Phono Records 

Q. I am trying to tape a coUeetioit of 
classical 7fS's recorded by ct;Mjriiii;s of the 
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BURSTEiN 

Itist three fjecades, hut unfortunu-tcly 1 can- 
ROl ^Un^inute the e.t^cc^fiivc scrateh and hlss^ 
<dtlio!i(jh I have tried every thing to my 
knowledge. Slightly better ref^ults are ob- 
tained when I tape the. records with one 
iiiaehine and copy tliis; tape with a aecond 
iiiin-hiitc. / hnve my audio prcamp set to 78 
eijiialisatiou and the treble filler in the 
yOOO-cps position vjhen I copy Ihe records. 
Your ndvire tvill be appreciated, 

A. First, let me give a probable reason 
why you eliminate at least a slight amount 
of noise by retapiug. Each time you record 
riUd play back at 7.5 ips, you get a sharp 
lo.ss beyond 15,000 cps. .*\ctually, the loss 
.starts before 15,000 cps but is not pro- 
nouneed on a single cycle of recording and 
playback. When you go tJirough two such 
cycles, the treble loss prior to .15,000 cps 
.starts to become significant. On the other 
hand, if j'ou go through too many such 
cycles, you will pitt; up enough tape hiss to 
become objectionable. 

The records you seek to copy probably 
do not have appreciable audio content 
above 7500 c-ps and perhaps not even above 
5000 cps. Tlierefore you want to use very 
sharp filtering above 7500 cps or possibly 
above 5000 cps. 

The treble cutoff filter in an audio pre- 
amp is generally located at a point beyond 
tlie tape output jack, so that it does nut 
affect the signal fed to the tape recorder. 
The treble filter is effectii'e only when you 
are playing back the tape. I suggest that, 
for one thing, you turn the filter switch 
to a cutoff frequency lower than 9000 cps. 

To take advantage of the treble filter in 
recording you would have to obtain the sig- 
nal from the regular output jack and feed 
this to the tape recorder. 

A tape playback head makes an e-veeilent 
sharp cutoff filter in the proper cireurn- 
stancos. Output of the head rises with fre- 
quency, eventually approaches a maximum, 
and beyond this maximum drops 25 db Or 
more within one octave. The frequency of 
maximum response depends on two things: 
tape speed, and gap width of the playback 
head- By choosing a suitable tape speed 
and, if possible, a playback head with a 
suitable gap width, you can obtain very 
sharp cutoff action. As a first guess, it 
seems that if you employ the i3.75-ips speed 
and have a g.ap no narrower tlian 0,00025- 
in. (until S or 3 years ago most g.aps were 
of this width or even wider, although mod- 
ern heads now boast gaps of about 0.0001- 
in.) you can accomplish your purpose 
completely or substantially, Tiie frequency 
.at which the playback hearl has luaximum 
response can be approximated by the for- 
mula t' = — 7;^, where f is frequencv. S is 

tape speed in inches per second, and G is 
gap width; the factor 0.9 allows for the 
typical dift'erenee between the physical gap 
width and the magiLetie gap width (tlie lat- 
ter, due to iinperfections in bead construc- 
tion, is :ilways Miinewhat greai-er). On the 



basis of tape speed of 3,75 ips and ;i 
0.00025-in, gap, it maj' be calculated that / 
is 6750 cps. At this frequency there ivill be 
about 4 db loss in playback. At iialf an 
octave above this fretiuency (about 10,000 
cps) there will be about 8 db loss. By 
13,500 cps, response ivill bo down 25 db oi- 
more. 

On the other liand, if you play back at 
ips with a modern head having a gap 
of about 0.0001 in. you won't obtain appre- 
ciable playbavk losses until about 10,000 
cps. 

However, you Can get sharp treble lossei^ 
in the recording process, provided that you 
record at 3.75 ips. These losses do not de- 
pend upoti gap width, but upon magnetic 
phenomena associated with the tape. At 
3.75 ips, the recording losses become quite 
enormous above 10,000 cps or thereabouts, 
much too great for treble equalization to 
cope with them successfully. If you in- 
crease bias current beyond the value recom- 
mended by the manufacturer, these treble 
losses incurred in recording becoi^^o all tlie 
greater. Therefore, if you do not get enough 
treble cutoff by recording in the normal 
manner at 3.75 ips, you can further your 
purpose liy increasing bias current. How- 
ever, make sure you know what you are 
doing so that you can subsequently restore 
bias current to its normal value. Usually, 
this requires test instruments. 

Before going to such lengths as substi- 
tuting a 0.00025-jn. playback head for a 
0.0001-in. head and changing bias current, 
simply try recording and playing back at 
3.75 ips, deriving the signal from the regu- 
lar output .lack of the audio pre.amp, ivith 
the treble filter set to a low cutoff fre- 
quency. By rctaping, you can get additional 
noise reduction. 



Taping Heartbeats 

Q. Some writers cfawit that they ra?i pjct 
heartbeats o?t tape. Does that call for a 
special inicrophoiic or the ttse of a special 
i)islruinent? 

A. I understand that Altec- Lansing 
makes a special microphone for the pur- 
pose of picking up heartbeats, which con- 
tain compoj^.ents of very l0"w frequency. I 
suggest that for further information you 
write Altec-Lansing at 1515 South Man- 
chester, .'\naheim, California. 

The tape recorder to be used in such an 
application should be capable of recording 
very low frequencies. This niiglit require 
some slight changes, such as substituting 
coupling capacitors of larger value for 
those presently used in the tape machine. 
Attention would also have to be given to 
jjlayback equalization, to make sure that 
bass boost is e:xtended to the lower limit 
of the audible range, A number of tape 
machines do not provide complete eqnali/.a- 
tion at the low end, enabling them to re- 
duce the problem of hum in playback. Of 
course your tape machine should have a 
very low hum level to avoid interference 
with roproihietiou of the haartbtats. 



Microphones 

Q. I would lihe to h'liy a mierophone with 
response plv.s and minus 3 db between SO 
and SO,O00 eps. Can- you recommend some- 
thing? 

A, I doubt that you will find any model 
of any brand of microphone with snch re- 
sponse. In a coTidenser microphone, if you 
arc willing to spend about J300 to $400, 
yon might find something with response 
fiat within 2 db between 30 and 20,000 cps. 

J£ 
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YOU SUPPLY THE FREQUENCIES . . . KODAK TAPE SUPPLIES THE RESPONSE 



And what response! Kodak Sound Recording incorrectly. Result? Distortion! Kodak Sound 

Tape is designed to give you unexcelled tone Recording Tape is lubricated on both sides 

reproduction over the entire audio range from to minimize head and tape wear. That's not 

40 to 20,000 cycles. This response provides all. Kodak Tape has maximum freedom from 

vibrant sound reproduction lost in some other drop-out plus a smooth flexibility that in- 

tapes. Kodak Tape has a coating uniformity sures intimate contact with the heads. The 

that never varies more than plus or minus tape reel practically threads itself and has a 

.000014 inch. Without such uniformity you built-in splicer. Make your next reel Kodak 

can expect a loss in high frequencies that Sound Recording Tape. It's as good as your 

can only be compensated for by setting bias favorite color film! 




EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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Series Feedback 



GEORGE FLETCHER COOPER 



The classical formula for feedback conceals a factor which may 
lead to transient iritermodulation, especially in transistor amplifiers. 



= ,./{} -ijf') 

I AM UTTEULY nOHKIl With this <jlll>tiltiiHI 
wliidi r have read ;mrf wi ittwi count- 
iess times. It is not fvi'ii t;ompl(>tcly 
true. Thcst' stutfiments iln; ciilcnliitcd to 
attract the attention of the vender and to 
s.ci-ve as a ruthor violent introduetioo 
to some ciiiisidfratioii wf tlu^ ti-aiisit^jit 
lidiavior t)t' fccdliack amplifier-;. Just 
how important tlic effects we sliall 
eoiisideriii.i^r are in tlic aetual ii:5e of 
ainplitiers is lather diffienlt to assess 
b<H',ans!* ill general anyone who is sit- 
ioDsly eon r-ei 'lied with ryally cjunlitv 
reprodnetiun makes n.se of equipment 
which is iK-vfti- fully ext^'uded. This 
jneaiis that there is uo nOi.'d to examine 
witically the limitations of the equip- 
ment. The anly thing is that this is not 
giiod pngineei'ing': the systi'ui should do 
what you want it to do and vi.'ry litth' 
JSiorL', After all, you do not run a 10-ton 
truek just to briji*^ the groceries home, 
although I'ui sure there is at lea.^t one 
man in Detroit trying to do the equiva- 
lent for the WU models. We Khali f)e 
facing the prohleiu more seriously .';o()ii, 
as we try to get high fidelity in tran- 
sistor amplifier.^. It is going to hurt, 
bei-ansc we moved up to deeent quality 
with tuhes by easy sta^-cs with tlie pro- 
£e.Ksional equipment leading the way : 
tiansistor amplifiers must eouie right up 
to our present standards at ont-c it we 
are to take them seriously. 

Tran.sistor power aiiipli tiers of the 
10-20 watt elass ai-e not too diifieult to 
di^sign and build. The problem i.-s achiev- 
ing low distortion. Unless the transi.s- 
tors used in the output stage are ex- 
traordinarily cxpensivfi the de.signer is 
faued with a frequency eut-off some- 
wliere in the range between 4000 and 
.10,000 eps. In general, the less p<jwer he 
asks for, the liigher the limiting frc- 
qiieney. This limiting frequeney domi- 
nates the whole design of the feedback 
loop and the over-all rc.sult is that we 
art forced to design tran.-sistor ampli- 
iiers very iiUK-h nearer to, the aetnal re- 
quirements because we must pay- very 
inueh higher penalties for overdesign. 

We must now consider what happens 
when we apply a large signal to a feed- 
back amplifier. Since we are engineers 
ive shall use a square-wave input to be- 
gin with hut the implications of other 
■i\'aveforms will be examined later. We 
shall first of all disconnect the feedback 
so that ive got from the input sbo^^■n in 
(A) of Fi(j. 1 the output shown in (B), 
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(A) 



Fig. 1. The input square wave tA) is de- 
layed and rounded oFF (B) before it 
reoches the output. 




Fig. 2. As the initial signal goes through 
the amplifier and is fed back, the first 
passage results in an input (A) with a 
corresponding output (B). 



Fig. 3. When the signal shov/n in (B) of 
Fig, 2 gets through the feedback path 
(second lime around) the total input has 
the form shown. 

Because the amplifier has a limited band- 
width the output lags a little behind the 
input and does not rise instantly to i:s 
final value. 

Now let us connect the feedback loop 
and let us a.ssume that it has; a com- 
pletely flat l?re(piem;y response. What 
we see in (B) is returned to the input, 
so that for this fii.4 trip the input will 
become something like the shajie shown 
in (A) of Firj. 2 except that I have not 



roun(h'd olf the corners. If we were to 
have this waveform we should obtain the 
output .shown in (B) of Fiy. 2. But if 
thi.s were llie output, the input would 
be the eonibination of this (multiplied by 
tlie feedback eoel'tieient (P) and the in- 
put of Fit/. 1 and weuld look something 
like the wavefoi'iu sliowii in Fig. S. 

I Imvc carried this ext?reise through 
to the point where it reveals the basic 
characteristics which are dcv<'loping, "We 
see the growth of that characteristic ring 
wliich we often observe in carrying out 
sfpiare-wave tests oti feedback .-impli- 
fiers and T do not think it unrea.^onablc 
to guess that if ive went round the loop 

few more times the number of o.sei na- 
tions in the ring wrmld increase in pro- 
portion. We know that in amplifier de- 
sign we can modify this riiiginiz- 
characteristic, usually by increasing the 
h'i'dback at high frequencies so that any 
tendency to liunq) upwards in thr over- 
all fretpiency characteristic is controlled. 

We see also that tlie "feedback doe.- 
nnt have any effect on the amplitude of 
the signal a))pli(.'d at the leadin.g edge of 
the transient. It is a matter of detail 
whetliei' the system later moves mo- 
iLOtonically or by an o.scillatory path to 
the final .state: the leading edge is un- 
.■itTcftted, 'Wliat is more, this is a neces- 
sary condition for the amplifier to be 
stable. T do not propose to go thrcnigb 
thi.s in ;inY detail hut you will find it in 
Wiener's '•Cybernetics'' (^I.l.T. Press 
and .John Wiley). The analysis is for a 
perfectly general .system which delays 
the input /(f) to give an output of 
/('-■^). In this f i.s restricted to being 
less than the value corresponding t„ 
now because no one knows what the sig- 
nal i.s going to he in the future. By con- 
.sidering a pulse signal which comes out 
after a first travel as x) and as 

"iJ{f~''^) after times round the loop 
we can progress rapidly to a general 
function of the form 

What Wie[ier does now is convert this 
to a fr<'quency plain' characteristic plot 
atid thus reach, in the end, what we call 
Nyquist's criterion for stability. I-'or a 
feedback amplifier to he stable it must 
have this characteristic of relying on 
the past and it must rely on the past 
in a rattier i-estricted way. The way we 

{Ooiitinned on piigc 6.')) 
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David Izenzon is performing Sciaini's Horizon South, written "for contrabass and elec- 
tronic mutations." 

eoMiii*abass with AR^:i^s 

The AR-3 loudspeakers on stage at PJew York's Tov/n Hall were chosen because they 
have a musical quality that makes them particularly suitable for working with the live 
instrument. 




AR speakers are often used professionally, but they are designed primarily for natural 
reproduction of music in the home. They are on continuous demonstration at AR Music 
Rooms, on the v^est balcony of Grand Central Terminal in New York City, and at 
52 Brattle Street in Cambridge, Massachusetts. 

Prices are from $88 to $225. Literature, including a list of AR dealers in your area, is 
available on request. We will also send a brief description and order form for two books 
on high fidelity published by AR. 

ACOUSTIC RESEARCH, INC,, 24Tborndihe Street. Catnbritlee 41, Massachusetts 
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A High-Quality Transistorized 
Stereo Preamplifier 



ERHARD ASCHINCER 



PART TWO OF A SERIES 



The complete eirctiit o£ the stereo pre- 
amplifier is shown in Fig. 'i. As already 
iiidieated, ouly EIA standard- value com- 
ponents are used throughout. Low-noise 
metal-film resistors are employed in the 
first stage circuit. To insure identical 
frequency response curves of the two 
stereo channels, 1 per cent components 
should be used in the frequency- deter- 
mining feedback networks. Higher-toler- 
ance elements may be used if tUey are 
selected for correct values. For the rest 
of the circuit 5 per cent components will 
adequately serve tlie purpose. 

Very-large-value capacitors liave been 
selected for the filter in the collector 
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Fig. 4, Schemotle of one low-pass filler element. 




-27 V O » 




Fig, 3, Schematic of the stereo preomplifier. 



supply filter section to eliminate lium 
cojiipletely. 

The voltage gain of each amplifier sec- 
tion is adjusted to exactly 31 db at 1000 
cps by means of the level controls, Lji 
and L/,. 

SUPFLY VOLTA&E RIPPI^ FILTER 

The preamplifier is powered by a 
transistorized I'egulated power supply 
with an output voltage of 27 v d.c, A 
special low-pass filter section provides 
for the different collector voltages re- 
quired by the individual amplifier stages. 

Instead of filter chokes, transistors 
have been employed as series elements 
in the filter circuit, since they are much 
smaller, cheaper, and completely insen- 
sitive to magnetic fields. The most im- 
portant advantage of a transistor as a 
filter element, however, is, that its d.e. 
resistance may be adjusted to any de- 
sii'ed value within a wide range, while its 
a.c, resistance is at least one order of 
magnitude higher. 

Fiffure 4. shows the basic circuit ar- 
langemcnt of one element of the filter 
chain. The icquired operating point ia 
obtained by applying constant- voltage 
bias to the base of the transistor by 
means of a voltage-divider potentiometer. 
Both collector supply and base bias volt- 
ages are well filtered by large- value 
capat-itors. For adequate d.e. stability of 
the n-th filter element the relationship 
^sn — S \ ~Ib ii\ must hold. Assuming 
that -Icn'^^En and that the average 
d.c, current amplification factor of the 
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25,000 PEOPLE SEE UNPRECEDENTED DEMONSTRATION OP 
ACOUSTECH !- THE SOLID ST A TE STEREO POWER AMPLIFIER 
SOME SAID "COULDN'T BE BUILT" 






A fascinated audiopfiile at the 1962 New York hifr show observes the re- 
markable sqjare wave response of the Acoustech I (the bottom pattern is 
the 20 KC output of the square wave generator. ..the top wave is the 
output from the Acoustech I). 

Acoustic Technology Laboratories introduces the first quality solid state stereo power amplifier 
— an amplifier capable of exceeding the most rigorous performance and reliability stand- 
ards. Combining expensive all-silicon (Beta cutoff above one megacycle) output stages and 
direct coupled circuitry throughout (no output or driver transformers), the Acoustech I provides 
low distortion, high damping (better than 50;1) and superb transient response. This new stand- 
ard of performance is accompanied by immunity to a variety of operating abuses ... no load, 
capacitive load, shorted speaker leads and switching transients which can disable many vacuum 
tube amplifiers have no affect on the Acoustech I. 



SOME INNOVATIONS OF ACOUSTECH I 

\ (See iliustration below) 

1. SILICON OUTPUT TRANSISTORS IN PUSH-PULL PAR- 
ALLEL CIRCUIT give extended response (Beta cutoff above 
one megacycle) for perfect reproduction of music transients. 
Z. HEAVY WIIL-SPEC GLASS- EPOXY CIRCUIT BOARDS 
for complete immunity to vibration and thermal changes, 
3. MASSIVE, SHIELDED POWER SUPPLY permits a guar- 
anteed rating of 40 watts per channel steady state with both 
channels operating simultaneously (8 to 16 ohms, 20 to 20,000 
cps). 4. GIRDER CONSTRUCTION, HEAVY GAGE ALUMi- 
NUWI found only in the mosi advanced scientific instrumen 
tation. 




MINIMUM SPECIFICATIONS: 40 watts per channel, 
rms, both channels operating simultaneousiy, de- 
livered 8-1 6 ohms, 20-20,000 cps, with less than 0.95% 
harmonic and llvl distortion (IM measured with 60 and 
6000 cps tones mixes 4:1) at rated output; Rise time 
1.75 usee; Frequency response +X. —1 from 3.5 
to 100,000 cps; Dimensions ISJi'wx 5" h x12'';$395 
including cage (slightly higher West of Rockies). 

ALSO COMING IN DECEMBER: Acoustech II Solid 
State Stereo Decade Control Center. To obtain the full 
benefits of Acoustech's solid state circuitrjf, use the 
Acoustech 1 with the Acoustech I!. Approximate price 
of Acoustech 11: $295 (Slightly higher V^est of 
Rockies). 



IMPORTANT OFFER Fill out this coupon for complimentary 
copy of Acoustech's new booklet *^Why Solid State Amplifiers 
Can Sound Better." Also included will be detailed information 
on both the Acoustech I and II and a list of dealers frorn whom a 
demonstration can be heard. 

TO; Acoustic Technology Laboratories, Inc. Dept. A-12 
139 Main Street 
Cambridge 42» Massachusetts 



NAME. 



ADDRESS. 



CITY ZONE STATE. . 

ALSO ENCLOSE NAMES OF INTERESTED FRIENDS 



COMING . . . ACOUSTECH II SOLID STATE STEREO DECADE CONTROL CENTER 
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Fig. 5. Hitatchi 2N217 collector characteristics. 



transistur typi; Id h<i iisL'ii is 

85 the mjjximitiii pwuiissiblo resistance* 
vfllue ol" the busii volt:ig-e divider may 
be detcniiincd with fiiiflifieiii ii«:uracy : 



[v, A, oh-.ns | 



'Die emitter (.uvrL'iit in the ii4h element in 
„ - In + ^r.fii its totnl turrent drain 



■/(; Thu eolli;etijr supiily voHiiije and ciu'- 
~Y^^ rent values refjnired by the iiidividuiil 
i;niplifier stages are shown in Table ], 
Vnnn this the operating points of th;^ 
filter transistors and (he resistane;;. 
vahies of the base v<)lj:i^e dividers may 
be determined. 

Klenient C :- V,,,. = 21.0 v, - I-';;,. - W.i) \, 

LOmA, y.',. IT^j 

^-- 366,000 olnns. I'^or inereaseil 
stability a 50,000 ohm poten- 
tiometer will be used for Jf^. 

/,.„,, — f.l.O -.l.'i'JniA 
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Fig. 6. Input rcsistoncc vs. frequency. 
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Fig. 7. Frequency response. 
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TABLE I 

KUfl'i.V VOI.TAfiK AND cum;i';ST VAi.urs 



stage 



(volts) 



1 19 

2 21 

3 25 



I 

(mAt 

1.0 
2.6 
15.0 



Filter Circuit Terminal 

c 

B 
A 



Klemc.ntB:- K,.,, = 'irxU v. - V;.;^^-Z1.0 v, 
l;.;^ = 2.(5 + 1.42 = 4.02 mA, R-,, 

17-— :iOn,0(lO oh m s. 
4.tt.i 

Again, a 5 0,000- ohm poten- 
lionieter will he used. 



oU" 



Klenient A :- I'^^,,, = 27.0 r, - F,..„ = 2.5.0 v, 
= Hi.O -I- 4.52 = 20.52 mA, 

" 22,400 ohm.s. 



17 



20.52 

I'sinjr ;i 20,00'l-ohiii poten- 
27 

tionieter, we g-et / („; „ ■'■ .^^^ 
^■20,52 -- 21.S7mA. 



Almost any .general -pur) lose pnp 
fiansistor type may be employed in the 
lilfer cirenil. For his own version of this 
nnit the author .sdeeted Hitaehi 2X217 
transistors for all three (iltcr sfayres. 
The ma.ximnm rating's nf the 2X217 are: 



1' 



15 V mux., - 70 in A max, Pp ■ 



151) niW mux at '„,„,, = 25 dog. C. The 
eoinnioii-emif ter d.e. current amplifica- 
tion factor is "'■ 85, 

Thi' operatinf4' pnints q£ the indivi<lnal 
tiifer staKOS aeeording to the above eal- 
eiilatious arc shown in the Lrolleefor ehar- 
aeteristics of the 2N217, Fig. 5, From 
these, the a,e, and d,e, resistance valnos 
ui' the filter transistors may be de- 
terniitied, Aeeording to the position of 
the operating point the d.e. resistance of 

, - F( j. 

;i stiif^-u IS /'„,■- — - — ■■ 

~ '(r 

The a,(', resistance ciiu be, determined 
tr 1)111 the slope oi: the collector charac- 
teristic in the operating point, sme<' this 
represents the eolleetor-to-emitter ad- 



niittaiK-e li . 



coir^tant. 



Replacing liie eharaetcrisf ie enrvc by its 
tangent in the operating point, we get 



A/. 



The resistance values thus determined 
a I'e : 

2052 
5,0 



A 



R 



10-' 



Ro,: 



1 ()■■■ 



9 ^.5 ohms 
:-i:-iOO olims 



B: R„^. - 9fJ5 ohms 

/;,,,, • :-i800 ohms 
(;: Ri,,. 2(H)0 ohms 
H,u: 9000 ohms 
It can be seen that tho ii.c. resistance 
{Continued on page 70) 
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When a very small boy has his hair cut, the clippers make 
a harsh buzz— a nervous, exciting sound. Yet the same ma- 
chine gives off only a dull hum when it's used on a man. 

The unfortunate part is that once you've heard the dull 
hum, you. never get to hear that exciting buzz again. No 
matter what. Even Audiotape can't record it. 

Audiotape can (and does) take care of everything else 
that adds to listening enjoyment. It gives you clarity and 
range, freedom from noise and distortion and unequaled 
uniformity, reel after reel. All you have to supply is the point 
of view. Audiotape does the rest, and does it superbly. 



Whether you're taping a barbershop quartet or a hun- 
dred-voice choir, there's an Audiotape exactly suited to 
your needs. From Audio Devices, for 25 years a leader in 
the manufacture of sound recording media— Audiodiscs*, 
Audiofilm* and ... 

fttltllfytCIPP 

"li speaks foritself" 

AUDIO DEVICES INC., 444 MadtSdn Ava, New York N.Y. 
Offices in Lds Angeles • ChicagD • Washington, D. C. 




www amfirif'.anrarlinhistnrv nnm 
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HARMAN-KARDON GALAXY SERIES 
handles more sound jobs, large or small, 
easier and at less cost than any other 
packaged public address amplifier! 



■ You select exactly the number of channels, types of 
inputs and the power you require to fit each job! You buy 
only what you need, use what you buy . . . newer any waste! 

■ Expand or modify a system, anytime, with simple mod- 
ules that install in minutes. Regardless of whether it's 
channels, inputs or power! System never obsoletes! 

■ Apply compression or full limiting to any desired chan- 
nel, on any kind of program source. Or, alternately, apply 
limiting action to the entire program mix. Eliminate com- 
plaints about sound being too loud or too low; reduce the 
number of microphones and channels needed to achieve 
group coverage; prevents sound output exceeding point 
of feedback howl. 

■ Introduce beep, warble or continuous tones— all three 
if you wish — to signal time periods, fire, forced or un- 
authorized entry, occurrence of any disaster or emer- 
gency . . . even io signal rain, temperature, water level or 
other possibly significant conditions. And you can intro- 
duce these signals manually, or remotely and automati- 
cally. . .even if the amplifier is turned off! Now a sound 
system can more than earn its keep by doubling as an 
operation and safety aid. 

■ Employ "precedence" mode of operation, with local 
manual switch or remotely and automatically; complete 
cut-out of unwanted signal or any blend of the normal and 
precedence signals. Now you can have all-call, emer- 
gency messages, tone signals, periodic sales messages, 
etc. ... as an integral part of the regular sound system. 

■ Monitor headset jack and monitor volume control . . . 
plus space and facilities on the front panel for plug-in 
monitor speaker or VU meter. Takes the guesswork out 
of system adjustments; detects and isolates program 
problems quickly. 

■ Complete remote control facilities are provided ... for 
control of program levels, putting the system on "stand- 
by" or turning the system on and off. Place the equipment 
where it ought to be, control the system from where it's 
most convenient. 

■ Professional performance, quality and construction 
throughout. Power ratings are given at 1 % T.H.D, — the 
industry practice for packaged amplifiers is twice this dis- 
tortion. Power band-width, hum and noise level and regu- 
lation are exceptional ... as good as you might expect 
from "high fidelity" amplifiers. Parts are conservatively 



operated; tubes are run well within manufacturers' toler- 
ances for greatest reliability and life, 

■ Plus many other special operating and installation ad- 
vantages, such as: output to a tape recorder, independent 
of tone and master volume controls; four position Lo Cut 
Filter; bridging In-Out connections; on-chassis sockets 
for plug-in low impedance mike and line input trans- 
formers, phono and tape equalizers; both balanced and 
unbalanced 25V and 70V constant voltage outputs; choice 
of flush-panel, cage or rack-mounting facilities . . . and 
numerous other features. 



PREAMPLIFieR.MIXeR — accommodates 
up to 6 channels? includes VU Meter, line 
ampfifier and power supply. 



a ^ 0 o o 




POWER BOOSTERS— 

available covering the 
range from 40 to 200 
watt performance. 




REARVJEW 40-50 WATT 
GALAXY— note rrtodular con- 
struction and arrangcmcrtts of 
inputs. Other models; 7E>'S5 watt 
and 150-200 watt output power. 



AND DOLLARS-PER-WATT PRICES THAT DEFY COMPETlTJONl 

No matter hew small or how t>jg Iho 5cun<J systeni you contemplale, ycu cwa 
It to yoursojf to investigate the Harman-Kardon GALAXY Sorjos b&foro you 
buy. Use iha coupon to oet Ffeo "Sound Headquarters'' Decal that helps 
identify you as a source of quality toured oquipm^nt . . . plus all Iho tads 
on GALAX V! 

HARMAN-KARDON INC. Commercial Sound Division 
55 Ames Court, Plainview, L.),, N.Y, desk b-12 

Please send literature on the galaxy Series immediately. 



address. 



i city. 



.slate. 



L 



harman 
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DUAL STEREO TAPE RECORDER, 
MODEL TG12SK 

Dtinl of Wost <j<n'nL:ini", whioh h:Ls \vi>]l 

r(?uUy iiit.rO'lncoil into tliis oouiitrv a stLiroti 

the ruiiipuiiy'.s i't^jiut;ilia]i and in;ikc 
:iitiHol'iiJis take iiot.ico. rump.ict, iiiiii qiiit^My 
attr:n;tivf' in jipptMraiKH^, it ^las J^io^t iH' tlu^ 
features l.lu^ sei'ioivs liunu? ]'(.'rordi.st is :i])t 
t(i need, plus ].icrf<)riii;iiice tliiit, ovor-all, 
l)la<-<?s it ill till; selcdt vatc^'fjry of Iiomu 
t;ipi! recoi-iU^rs tousisttiit M'itli high i'iilolity. 
It cHii record and play stiirco in two dirc^c- 
fitHis of four mono trLUdiH. 

Hjireiy if ever does a niivr product make a 
perfect nvorL- on its intial appearain-e, par- 
ticularly ;i jirodnct as complex as a tape 
machine;. Dual is almost an excoptiioii to 
this nilu. Wo ik) liavo throo criticisnis 
wiiicl) n'o will tal:; about latter. It slionhl Uc 
jiof-rtl that (Uir unit w.is apparently ono of 
flip first off the production line and siitisc- 
Hiient units may ho immune from tlicse 
i-ritici.sms. 

The Machine 

Tlie Dual Ints a sinj^lo motor, with ruidjor 
liclts drivin;,' tlie capstan aud tlio reels. A 



sinj^le retord-playliack liead i.s used so that 
it js not possible to mfn]it<n' the ta}>e while 
rc^coriiin^r. ^rhis is the only design departure 
from castomary professional practice. The 
erase liead lias dual ;raps (four fjapB iu all, 
since it i^s a stoiX'O bearl ) for iniprove/1 
erasure. The machine operates at. 7.5, ^i.7o, 
and 1.87a ips, shut-* off automatically iclieu 
the tape runs out or Ijroaks, has a :i;-difjit 
foolaj^u'r counter, is s^] nipped ^vith an I*]MS4 
niMp;ic I've indicator (tivo iiars that come 
to^jether at niaximnni permissible recording 
level ) covt;rin^ a substrti^t ijj 1 rangf.^ of 
about 2U db, aud has perfectly straij;!it in- 
lijie loading that enables the. ta]a; to be 
inserted oi- removeil with complete ease, 

Operafiui!; modes Eire controilod by seven 
pushbuttons: fast rewiinl, fast forward, 
start, stop, piayback, microplioiie-record, 
and radio-recoril. All except the last tw<j 
buttons ;■. re jdeasantly easy to push rlown ; 
tlie nction is gentle luit po>iiti\av (.'onsidei'- 
ably more ejfort is required to depross the 
two rocoi'd imttojis; ili[' ilesi;^ners have 
ilone this del.iliei-ately to rivlnce the ehaucc 
that the operjitor ivill accidentally put the 
machine in the record mode, which miijlil 
spoil a valued ta})e. Furthermore, the rec- 
ord buttf;t3s caTi]u>t be de^Jresser] unless tlie 
stop l)uttou is simullaiuron.sly in the down 
position. 



A "track selector" swit.eli governs the 
choice between mono and stereo operation. 
The switch has three positions: stereo, 1, 
;iml '2. In stereo position, both fjaps of the 
record- plavbaek head arc employed for re- 
coi'ding or playback. In position 1, only 
the upper f;ap is activated aud is coiinOctod 
to both input channels durin;; recording or 
both output channels in playback. In posi- 
tion 'I, onlv the lower gap is employed and 
is connected to Loth channels. Tlie erase 
head, of course activated only in recording, 
lias Ijoth of its dnal-fjaps operating in 
stereo position, aiul either the tipper or 
lower dual-j;ap operating in position 1 or LI. 

The Dual has not only the customary to)i 
cover but also a bottom one, eaeli eontainin<; 
a speaker; naturally, both eovers arc re- 
movable. Hence the i)ual c.orstitut.es a fully 
self -contained recoriliiiif ;in(. playback sys- 
tem with complete portability. The sound <if 
the speakers is rehitiveiy good — reasonably 
smooth aud well-balaueed. V.'heu recording,', 
the iueoniing sound e;iu be monitored 
through the speakers. Speaker volume can 
be balanced through a balance eontnil. A 
set of four pushluittons provides eipi;!liKa- 
timi of the sign;il fed to the speakers but 
has no ell'eet on the frecjueney respon.se of 
the sign;il being recorded or of tlie play- 
back signal fed to an e^iternal audio sys- 
tem. Tia? fripujli^'.ation buttf-ns are nt:irked 
"orchestra," which gi^-es jtoniinalli' Hat 
a<:<aistic i\»sp^ntse ; "bass," which give.^ -\'Cry 
prououuceil hass emphasis tlo^vn tft :ibout 
ICO cps, but not lower in orrier to avoid 
in,iury to t.he smrdl si>eakers ; ''low," Avliich 
sharply attenuates the ilighs: and '■Ja/K," 
^^-hich sluirply act-eninatos t!ie highs. 

The l>u;il does not permit true sonnd-oti- 
sounr.l rec<srLiing. This rCip]ires t\vo things: 
1. That a maciiiue be able to reeorri on one 
track while playing back the otlier : 2. 
thiit a riu.jcliiui'^ be aide to record siniul- 
t:ineou,sh' frotn a microphone and from a 
high-level source. The Dual eaii do neitlier. 
l-Ioi\-ever, it permits something nViu to 
soand-on-sound iiy means of a key hiliek-il 
"trick" and described in the instructions as 
a "sti^refj dubl>ing key." With the ma<diine 
in the playback modi;, and tlic trick key 
in the down position, you can push the 
record buttons without activating the era.se 
head. Accordingly, you can superimpose a 
new i-eci>rding on the tape ^^'itllout er;ising 
the prior recording. Hoivever, we found 
that the level of the first. recoriiin<j; was 
appreciably- reduced when the second re- 
c<jrdint^ A\-as superimposed. 

Separate gain controls are provided fikr 
recording and playback. The recording con- 
trol operates on both channels simulta- 
neously. So does the playback control, 
which ;iffects only the signals ^oing to the 
self-contained speakers; the output sig- 
nals to all external system ..ire tmaiTeeted. 
These signals are about S.ij volts, when the 
tape has be(;n recorded at in;ixiiuum per- 
missible level, which is enough to drive any 
preamp or power ainplilicr. 

Input anil output .jacks ;irc of the Euro- 
pean type, which rosendjle the Cannon Jacks 
employed in li.!~l. professional equipment. 
There are three input jacks, marked radio, 
microphone, and phono. When the record 
button marked r;idio is pushed doivn, this 
feeds the sigiuil from both the radio and 
phono .picks into the record amplifier (ac- 
cordingly, there is a mixing facility of a 
crude sort, ljut one then faces the problem 
of the two sources loading each other, w-it!i 
]iossibIe deleterious effects in terms of dis- 
tortion and frequency re.sponse). The micro- 
phone input provides adcfjuate gain for a 
signal as low as 2 mv. Curiously, the radio 
input rloes the same. The phono input, 
however, vet] aires a .signal of about O.l 
volt. The r;idio input provides a lo.ad im- 
pedance of a;!, 000 ohms, while the phono 
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MODEL 780 FM Multiplex Stereo 
Tuner. The ultimate instrument for 
receiving FM and FM Multiplex 
Stereo broadcasts. Contains Pilot's 
revolutionary signal sampling Mul- 
tiplex circuit for perfect FM stereo 
channel separation [better than 30 
db) across the entire audio spec- 
trum. Features Pilot's exclusive 
Automatic FM Stereo Indicator that 
eliminates all guesswork in finding 
FM Stereo broadcasts. FM sensi- 
tivity (IHFM); 1.8 microvolts; cap- 
ture ratio: 1 db; frequency response 
(±1 db): 20-20,000 cps; FM detector 
bandwidth; 800 kc; FM IF stages: 
four; harmonic distortion 0.2% at 
100% modulation. Has built-in line 
cord FM antenna plus terminals for 
external 300-ohm balanced antenna 
and 72-ohm coaxial cable. 199.50, 
less enclosure (metal enclosure: 9.50 
extra ; wahiutenclosure: 22.50 extra) . 



^at- ^tm- -m- -[*- ■•3 0^ 



MODEL 248B Integrated Stereo 
Amplifier. A 74-watt stereophonic 
amplifier-preamplifier that takes up 
where others leave off. Only 0,1% 
harmonic distortion (IHFM); fre- 
quency response (±1 dbj: 5-50,000 
cps; hum and noise: completely in- 
audible (80 db below full output). 
Speaker outputs per channel: 4, 8 
and le ohms plus STEREO-PLUS 
CURTAIN OF SOUND connections 
(a pair of center speaker connec- 
tions delivering a signal that is the 
sum of Channel A and B]. Outputs 
for tape and headphones. 7 pairs of 
inputs. A total of 13 front and back 
controls and switches including 
separate bass and treble controls, 
scratch and rumble filters, stereo 
balance, tape monitor, mode and 
automatic shutoff. 269.50, less en- 
closure (metal enclosure: 9.50 ex- 
tra; walnut enclosure; 22,50 extra). 




MODEL 746 FM Multiplex-AM Stereo 
Receiver, The perfect electronic "heart" 
for your high-fidelity stereo system— an 
AM/FM stereo tuner, a 60-watt stereo 
amplifier and a stereo preamplifier. With 
Automatic FM Stereo Indicator and pre- 
cision AM/FM tuning meter, FM section: 
FM sensitivity; 1.8 microvolts (IHFM]; 
harmonic distortion at 100% modulation: 
0.2%; stereo separation across the entire 
audio spectrum; better than 30 db; AM 
sensitivity; 3 microvolts for 1 volt DC. 
Amplifier section; harmonic distortion 
(IHFM): 0.1%; hum and noise: completely 
inaudible [80 db belov/ full output); 
speaker outputs per channel: 4, 8 and 16 
ohms plus STEREO-PLUS CURTAIN OF 
SOUND connections; tape and headphone 
outputs. Preamplifier section features 8 
inputs and 14 controls for complete 
stereophonic and monophonic flexibility. 
399,50, less enclosure (metal enclosure; 
9.50 extra; walnut enclosure: 27.50 extra). 



for more information, hear them. 



Pilot offers a wide rangB of stereo components as well as a variety of 3-way speaker systems. For literature, write: 

PILOT RADIO CORPORATION, 37-46 36TH STREET, LONG ISLAND CITY 1, N. Y. 
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FREOUENtT IN GVCLES PER SECOND 



Fig . 2 , Reco rd- 
playback response 
Qt 7.5 ips with 
1000 cps as 0-db 
reference. 



input provides a l-tnegolim load. Accord- 
ingly, the high-level signal from the tape 
out jack of the preamp, from a tuner, and 
aooji should he eonueeted to the phono 
rather thau radio input. Apparently the 
Dual ia geared to European rather thau 
U.S. practices. 

The output impedance is fairly low, 
about 30,000 ohms, permitting up to about 
10 feet of low-cap aeita nee cable (25 to 
30 p£ per foot) to bo used without sig- 



employed as the first stage both in record- 
ing and playbaelt : d.c. is used here. Al. 
though high-quality tape recorders custom- 
arily employ two triode halves as a push- 
pull oscillator, in order to nlininli^o 
even-order h.irmoiiie distortion and thereby 
decrease noise produced in recording, the 
Dual uses a single pentode. The poiver out- 
put stages, which drive the self-contained 
speakers, are single-ended, but feedback is 
used to reduce distortion. 
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Fig. 3. Record- 
playbock response 
at 3,75 and 1 .875 
ips. 



nificant treble loss. Hence the Dual can be 
located, if need be, a fair distance from 
an external audio system to which it sup- 
plies a playback signal. 

The electronic circuitry is quite straight- 
forward and only a few comments are war- 
ranted. In each channel, a.c. Is used on all 
tube filaments except an which is 



Measurements 

At 7.0 ips, record- playback frequency 
response measured flat ivithin I db between 
50 and 13,000 cps on the right channel, and 
between 100 and 12,000 cycles on the left 
channel. AJthough response was 4 db down 
at 50 cps on the left channel, this is within 
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FfiCOUENCV IN CYCLES PER SECOMO 



Fig. 4. Playbacl< 
reponse at 7.5 
ips using Ampex 
test tape No. 
31321-01 . 



NAB professional 3pecifica;tions. Both chan- 
nels were 0 db down at 15,000 cps; NAB 
permits response to be down 4 db. Figure 2 
shows the measured results on the record- 
playback test at 7.5 ips, with 1000 cps as 
the 0-db reference. 

In view of the very substantial similarity 
between channels, record-playback response 
was measured only on the left channel at 
3.75 and 1.S75 ips. Remarkably good re- 
sults were obtained at S.75 ips, and 
allowing for tlie problems incurred when 
tape speed is once more cut in half, nearly 
the same can be said for 1.875 ips as shown 
in Fiff. 2. 

Using Ampex Test Tape 31321-01, nieas- 
uremont of playback response at 7.5 ips 
showed it to be essentially flat to 7500 cps, 
with a mild rise beyond that point, as noted 
earlier in this review. At 15,000 cps, re- 
sponse was plus 4 db on the left channel 
and plus 5 db on the right channel, (see 
Fig, 4) deviations tliat could easily be com- 
pensated with a slight touchup of the tre- 
ble control in an external audio system. 

Measurement of signal-to-noise ratio, 
which generally yields uninspiring results 
in most home tape recorders, produced ex- 
ceptional results in the ease of the Dual, 
Including noise produced in recording as 
well as playback, the signal-to-noise meas- 
ured about 55 db at 7.5 ips, about 53 db at 
3.75 ips, and 51 db at 1.S75 ips; this meas- 
urement was based upon a 400-eps tone 
recorded at a level producing 3 per cent 
harmonic distortion on the tape. It is in- 
teresting to note that in its specifications 
the Dual modestly claims a signal- to -noise 
ratio of only 46, 45, and 43 db at the three 
respective speeds; apparently this is based 
on a. recording level 10 db below the max- 
imum permissible level. 

Signal- to- noise ratio was also measured 
at 7.5 ips on the basis of noise produced 
only in playback, which is the principal 
limitation in most home tape recorders. 
When the tape was not in motion, we meas- 
ured about GO db. The ratio dropped 1 or 2 
db with the tape in motion, which means 
that tape noise (the tape had previously 
been carefully bulk.erased) is the limiting 
factor for this machine so far as playback 
noise is concerned. 

Accordingly, noise produced by the Dual 
occurs chiefly in recording. For some rea- 
son that the reviewer did not fathom, the 
Dual picks up a slight amount of 60-cpa 
hum in recording, and this hum slowly in- 
creases and decreases in magnitude; at its 
low point, record -play back signal-to-noise 
at 7,5 ips measured about 59 db; at its 
high point, record -pi ay back sign alto -noise 
measured about 51 db ; hence it averaged 
55 db at 7,5 ips. 

According to the specifications, one 
gathers that magic eye closure corresponds 
to 5 per cent harmonic distortion recorded 
on the tape. Measurement, however, shewed 
that closure corresponds to 3 per cent dis- 
tortion, which is as it should be for high- 
quality recording. 

It was stated earlier that the erase head 
has dual gaps. Better than 50-db erasure 
was achieved of a 400-eps signal recorded 
at a level producing 3 per cent harmonic 
distortion ; the remaining sound was 
slightly audible. At 1000 cps, over 55 db of 
erasure was achieved, and the remaining 
sound was completely inaudible. On the 
other Irand, below 400 eps erasing efficiency 
dropped. Therefore the serious recordist is 
well, advised, with any machine, to subject 
the tape to a bulk eraser before committing 
a valued recording to it. 

One criticism of those we mentioned be- 
fore, concerns tape speed. At 7.5 ips, speed 
measured about 4 per cent fast, which may 
be noticed by a musical ear when playing 
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The JBL LE20 is a wide-range cone-type high frequency direct radiator which widi its companion JBL LX2 
network can be used effectively with most top quality precision transducers, low frequency or extended range. 
The LE20 is characterized by unprecedented smooth, even, peak-free response from 1000 cycles to frequen- 
cies beyond the range of human hearing. The LX2 netwoik is unique in several respects. It offers a choice of 
three crossover points— 1500, 3000, or 6000 cps. It has a continuously variable attenuator so that it may be 
matched to high or low efficiency low-frequency drivers. Its variable reactance adapts the LE20 to speakers 
within the impedance range of 8 to 16 ohms. Complete data will be sent upon request. 



▼, 

0 



JAMES B. LANSING SOUND, INC. ▼ LO S AN G E LE S 39, CALI F O R N I A 
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prflriji^onleil tiipi;. The jDUHSiiiiiiiiciit iiiis 
inafJe ivitli llie poivor trimsformoi-, wlii<.'li 
has ^l varialjlu primary tup, wot for 110 
volts ii.t. When set for 135 volts, spued 
was about 3 per cent fust. Possibly w)ieii 
the matliiiie has been used for :i period of 
time it ivill slo\\' down to more nearly t.w- 
rcc't speed. 

Another eritieism coni/ei'iis slightly e.-;- 
t'Ossive treble; response when playin^j; a pre- 
reeorded tape. However, the cxv.css occurs 
mainly above 10,000 cps; move abont tbi-s 
later. The other minor critifisin eoneerns 
the spindle holding the supply reel. After 
several hours of use, the spindle crniiiided 
off in the fast forward mode. Of c(uirso this 
made the niuchine inoperative. From the 
7>ature of the break, ;ind some exporicnt-o 
with tills tape of plastie, we would gue.s.s 
that tlie spindle had been dam:iged in tran- 
sit and didn't reveal the fault ntilil we 
started to use it. 

Srotioii was tested by reeordin<; and 
playing back a 3000-eps "tone. At 7.') ips, 
motion appeared excellent both to the ear 
and as viewed on an oeilloseope ; the sound 
was very steady, clear, ami pure; it was 
hiud to detect any pulsing. At \i.7'j ips 
motion appeared t'airly good, wifli jinlsing 
noticcalile. Jtotion w;is fair at 1,S7,^ ips. 

I'ho Dual handles tape exeellently, goiuf; 
from fast forwEird to f'a.st rewind ivitliout 
spilling or .jerk in tlie tape. It starts up 
i mined iatcly, with very little tape bounce— 
notieeable on a steady tone but not on pro- 
gram material. Both' fast forward and re- 
wind times for a 1^00 I't reel of tape jneas- 
ureil slightly over SO seconds, which is 
fairly typical for home ma<diiiies. In Oiiiidi 
fast mode, a fairly smooth wind was ol)- 
taiticd. Daring normal operation (play or 
record) a \-ery smooth wind was obtained. 
Tiie mathine is qniet niechaiiically. "Really 
the only meehanital noise one licars is the 
tape brush inj; past the gniries and bends. 

-N'o pressure pads are employed. In this 
desiralde respect the Dual is very unusiial 
amojig home njaebines, particida'rlv in its 
price class. Intimate contact between the 
tape and the record-playback head is a- 
chieved by means of a hmn shield tliat is 
brought toward the head (without touching 
it) during the record of plav mode. The 
.shield has a metal flange at each end that 
pushes the tape slightly, past the front of 
head. The distance between the flanges i.s 
somewhat greater than the width of the 
head. Contact between the tape and the 
era.se head is achieved by means of a tape 
gaide, orientation of the iiead, and the path 
followed by the tape. During fast forivard 
and rewind, tlie tape is lifted aivav from 
the record-playback head, but does brush 
against a corner of the erase head. Whether 
this causes significant head wear was not 
checkable in our relatively brief tests, but 
seemed rather doubt fid. 

In the final analysis the Dual TGI2aK 
IS really an e:(ee]lent umchinn for the home 
recordist and should be seriously considei-ed 
when a purchase of a tape machine in this 
category is contemplated- M-21 



LAFAYETTE VTVM KIT, 
MODEL KT-174 

The Lafayette KT-174 is an a.c. VTVjM 
coudjined with the functions of a VOM to 
provide a very useful instrument in a com- 
p.Mt package and price. The type of nicas- 
uremoats possible with this instrnmciit in- 
clude: d.c. volts in seven ranges up to a 
maximum of 1;100 volts; low a.e. volts 
rnis in three ranges np to O.o volts; low 
n.e. volts pcak-to-peak in three ranges up 
to 1.4 volts; a.c. volts rms in seven ranges 
up to 1500 volts; a.c. volts peak-to-poak 



in seven ranges up to 4200 volts; ohms in 
seven ranges up to 1000 mcgoliins; and 7.ero- 
center indication in seven ranges from 
±0,75 volts up to ± 750 volts. 

Some of the nscfiil features of the in- 
strument are the large meter face, the easy 
accessibility of the calilirating potenti- 
ometers (all on the rear apron), and the 
use of a convenient protie with Irailt-iii 
a.c. -d.c. switch. Two jacks are provided at 
the rear panel which are connected in- 
ternally to tlie input to the "\''TVM thus 
permitting an oscilloscope to be connected 
for waveform observation during a.c. 
measurements. The aiuliofaii will especially 
appreciate those ti?rniiiiaty because it will 
make his task easier in ino.st of his testing 
and aligning. In addition liis burden will 
be cased by the zero tenter indication 
which will come in handy for sonic bias 
adjustments and FM discrbninator align- 
ment. 

Circuit Description 

The heart of the KT-174 is a 12,\r7 in 
a !iridge confif,»nrat ion with a j!00-na meter 
connected betivi-en the plates of the twin 



amplify low-level a.c- voltages before they 
are rectified. A special circuit is incor- 
porated to babince out the contact potential 
which normally develops in vacuum tube 
diodes. 

i?esistance measurements are made by 
a]iplyin<; the voltage of a D cell (nomi- 
nally 1-5 volts) across the unknown re- 
sistor and one ov more of tho volt a go -di- 
vider resistors. The voltage applied to tlie 
bridge circuit then will be a function of 
the resistance ratio between the internal 
resi.stors and the unknown resistor. 

The power supply consists of a poivcr 
transformer which supplies a half-wave 
scleninm rectifier with 1!C filtering plus a 
neon lamp for regulation, A separate wind- 
ing on the transformer suiiplics heater 
voltage for the I2AU7 and the triode .sec- 
tion of the CB.\8. 

Construction 

The KT-174 goes together very easily 
au<l in h^ss than ten hours if our experience 
can be used as a guide. The most difiicnlt 
part of the assembly procedure is in wir- 




Fig. 5. Lafayette VTVM, Model KT-174. 



triode. The two tube sections are iialaiiced 
for eciual plate voltages with no iu]!ut 
signal by means of the Bkidoi; Bal con- 
trol. "When a positive voltage is applied to 
the first ^ grid the current through that 
tube section is increased, as is the current 
through the common cathode resistor, 
causing a decrease in plate voltage of the 
first section and an increase in the second. 
The potential difference between pbites 
causes current to ftow through the meter. 
This procedure for obtaining meter indi- 
cation, applying a d.c. voltage to the grid 
of the first tube section, is used in all 
functions. Since full-scale meter deflection 
is obtained with l.:ju volts, this amount is 
the niaximnni permitted to enter the bridge 
circuit. A voltage divider, essentially con- 
sisting of a nuniber of resistors in "series, 
is provided to make sure that the maxi- 
mum input in each range develops a maxi- 
mum of IMVi volts to the bridge circuit. 

A.e. voltages are not applied directly to 
the divider network, but instead are recti- 
fied, peak-to-peak, by means of the twin 
diode section of a OBNS, a three -section 
tube containing two diodes and a triode. 
The triode section of this tube is used to 



ing the range switcii. Tlie remainder of 
the circuit is contained on a printed-eir- 
cuit board which is rather simple to as- 
semble. The manual is clear and so are the 
illustrations. We were especially pleased 
by the large pictorials on separate 17 K22 
sheets; they certainly help to locate com- 
ponents, and we find it more convenient to 
read :in iUusl;ration hanging in front of us 
tluin one lying on a table with the rest of 
the maniial- 

Perfotmonte 

The Lafayette KT-174 is not intended to 
be a laboratory instrument but rather a 
general purpose meter which can bo used 
for alignment .ind checking assignments. 
We mention tliis because the ±5 per cent 
accuracy for the a.c- scales clearly place 
it in the general purpo.se catogorv. 'On the 
other hand aecnracy of this order is (piite 
acceptable for the serviceman or the audio- 
fan who likes to build kits or service his 
own etjuipment. In fact the low a.e. ranges 
and the zero-center indication make it es- 
pecially valuable for the nudiofan. An- 
other valuable asset is the low price tag. 

M-22 
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SOUNDTALK 

. . .from the world s most experienced manufacturer of recording tapes 





IMPERFECTtONS YOU AVOrD WtTH 
"SCOTCH" RECORDING TAPESl 

Oxide flake (plioto- micrograph, above) 
and backing defect (below) result in 
coating flaws llinl can interrupt ilie 
lieitd contact of ordijiary tape. Now, 
4-Track stereo makes the unjforitiity, 
the intimate head contact assured by 
"Scotch" Recording Tapes more ini- 
poriani than ever! 





How to avoid 'signal spoilers" in 4-track stereo! 



Make intimate head-to-tape contact 
a certainty with Scotch® brand 
Recording Tapes! 

When you lose liead-to-tape contact, the result can 
be distortion, loss of high frequency signal, even 
complete signal drop-out. Now, the narrower tracks 
involved in 4-track stereo magnify the daiiger of 
tiny tape irregularities becoming "signal spoilers"— 
make the assured uniformity of "Scotch" brand 
Recording Tapes more important than ever! 

Oxide coating techniques used by 3M assure a 
smooth recording surface, with coating thickness 
microscopically precise. Similarly close tolerances 
are maintained for backing thickness, tape width. 
Result — identical recording properties, intimate head- 
to-taps contact are a certainty, inch after inch, 
reel after reel! 



High-potency oxides permit thinner, more flex- 
ible coatings for sharp resolution, wide dynamic 
range, full frequency response. Exclusive Silicone 
lubrication assures smooth tape travel across heads, 
protects against head wear and extends tape life. To 
ensure brilliant, dependable sound reproduction 
whether making 4, 2 or full track recordings, play 
the favorite . . . "Scotch" brand. 



Scotdi 




For free descriptive 
J ite ra tu re, write 
Magnetic Products 
Dfvision, Dept. 
MCT122. 3M Com- 
pany, St, Paul 19. 
Minn. 



"SCOTCH" The tlald DE- 
SIGN ARE REGISTERED TRADE- 
MARKS OF Mli^NEISPTA HINIMC. 
A HAWtifftCTURtrJC CO,, ET 
PAUL ^t. MiNS- EXrOBT ? !l 
PARKAVf. h eW fOR K. CA NACA. 
LONDON. ONTARIO. 

Q^ 9^2. ilU CD. 



rriBgnetic Products Uivisinn 



3IY] 

hHCatHFAHV 
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RECORD REV 



Edward Tatnal! Canby * 




ATofc: li note from Vo3! snys tJiat Vvx Doses 
27, SS and 2S, »je complete organ music of 
Buxlehude (reviewed last manih on P. TO), 
are not reissues and will Diiortli) be released 
in stereo. They sent us the meno, rel^n^ed 
first. All Yen reissues, the compcmj; says, are 
■clearlu stated so in *)ie lower UJthand oomer 
of the album notes. The reissue idea remfiiJt^ 
<t pood one, given -icorthwhile musical mate- 
rial. Reissues are almost alwcifs dramatically 
improved over the (more eatpenstve) originals. 

E.T.O. 



Philhatmontc Halll 

Brahms: SymphonY No. 2. New York 

Philharmonic, Bernstein. 

Columbia MS 6374 stereo 

PliillmTmonic Hail] WLo hasn't fol- 
lowed tlie excitement, sociable and acous- 
tical, nttcndant on the couiplotlon of 
tills ultra-nioflcrn oojicert auOitorlum. 
The acouatloal arguments still wage liot- 
ly atid t.hfiy will not ceasf — for, ynti see, 
PbUharmonle Hall is adjustsljle. Wiggla 
the flontitiij Inlands, bring up hidden re- 
necting pauels behind the stst^e "grille," 
juggle this, adjust that. This recording 
was made '"way back In Tuning "Week, 
last sprins;, nnd much has happened 
since, Columbia, (or Instance, crows 
about the superb bass response. Review- 
ers almost uannimously mentioned lack 
of good bass at the Opening Nights. 
Nci'ertiaeless, tiie i^eeord jirovefe a lot — 
though very little about the hall's "Uyc" 
virtues. What It indicates is that the 
Philharmonic may have found just wliat 
it needs — for recording. 

The sound here is immediately effec- 
tive, and to my way of thinking, very 
good of its type_ Dry, clear, close, warm, 
the entire orchestra picked vip with 
eh a tuber musif? clarity yet oirchestral 
cxpauslveness, 

Moreover, the acoustical Impact Is the 
greater for the musical excitement clear- 
ly evident in the playing. The boys were 
trying out their new permanent Jiome Tor 
the first time and they worked with 
enthusiasm. 

Don't expect this to sound Utie Cnr- 
Jiegie Hall, uor lilte the local armory or 
American Legioc homes used so often to 
get big Uveneas into our symphony music, 
Nor like tlie great older halis of Europe, 
This is the new style — both in the hall 
iind In the stereo recording itself. Like 
it or no, it is probably with us to stay. 
And yon won't And a better example of 
rapport between the miking and the hall 
Itself i^nywhere I know of. 



AUDITIES 

You're Stepping On My Shadow. Nine 
Sound-Stories with Tony Schwartz, 

Folkways FD 5582 mono 

Tony Schwartz is New York's genius of tJie 
candid tape recorder — and the nation's host 
in ninuy an ingenious commercial advertise- 



ment oTi radio and TV, made out ot his own 
sound recordings. Every week Tony putis on a 
short sound-story at our municlpji! st.Ttlon, 
WN'YC (I'rii on the same station ntyself ) . 
Here are nine of them, one of which, an in- 
terview with a liighly hnaglnativt Httle girl 
— -unrehearsed, of course — gives the title to 
the disc. 

riiey aren't all of equal interest, though 
none of us. I hope, w ill a.^rce as to which is 
best, or worst. But all show Tony's own iiuick 
Imagination and liis aiillity- — ^Ileaven knows 
Iiow — to get ordi.iiary people to do and say 
things for his mike without a trace of self- 
consciousness, (In this respect he is truly 
can<lld, whereas tlie '*caudid" caniera people 
are often much less than that.) We have 
here a iiistory of a voice — a little plrl, grst 
aged a few hours and tlieii periodically until 
age nine- — ^quite fascinating. There's a wobder- 
ful "Portrait oi Lin coin," assorted comment 
by the passersby on ihc great man, iucluding 
the earnest misinformation that ho was born 
In 1040 ! There's a fire la the house— real and 
gripping. There are people making arousing 
comments about the million-dollar picture of 
Aristotle Contemplating the Bust of Homer 
- — -a few feet from the picture itself the 
MctropollTan Jluseuu), Priceless. .Aren't people 
wonderfuJ ! That's what you'll always say 
after a Tony Schwatti! recording. 

The Heifeti-Piatigorsky Concerts, (Quin- 
tets, Sextet, Octet). With Primrose, Pen- 
nario and Guests, 

RCA VICTOR LDS 61 59 (3) stereo 

The aI>ovc is approximately the title on the 
album, except that RCA spells it '■Quint(>tles" 
. . . Here we have Tiie Moxart G Minor Viola 
Quintet, the Schutiert C Major, with second 
cello, tlie l^Yanck F Elinor Piano Quintet, the 
Brahms G Major String Sextet and the 
Mendelssohn Octet for strings and winde. 
Quite a parcel. It's a Soria jol>. which jueans 
fancy album and a big book, black-and-white 
and buff, full of suapahots of tiie artists, the 
recording sessioiie, the concerts. Jiore im- 
jjortant are brief sections ou each composer 
w^ith excellent contemporar.v illustrations. 

ItCA Victor's theory i.i, as always, tiiat it's 
bound to be good chamber music weather 
when big-name solo artists get together. They 
say so here as they did years back with the 
"luluion dollar trio," sporting some of tiie 
present personnel, and many a ijuyer will go 
along witli theru, A feiv of us, howei'er, li,ave 
mlid reservations In priDciplc, 

Yes, these arc dynamic, exciting, masterful 
performances. That can he expected with the 
leadership of those highly gifted old pros, 
Helfeti;, Piatisorsky and Primrose. (Of the 
three, only Primrose and his viola are fre- 
guently heard In ciiamber music Performance.) 
The "guests," including oddly enough Capitol's 
Leonard Penuario where we would ordinarily 
expect ECA's Artur Itiiblustein, go merrily 
along with this dyuatnle leadership. 

Nevertheless, this Isn't really chamber 
music. There Is no hiding the sound of an 
ensemble of mostly habitual soloists. There 
are rough edgea, along with authority. There 
is a lack of fiiat sujiretne sacrifice, the per- 
fect enseiuble Idend, that is the biggest at- 
tr.action of top-quality chamber music playing. 
And one feels, strongly, that this group has 
merely rehearsed long and faithfully ; whereas 



a ti'Lie chamber music group, or ai least tlic 
basic nucleus of it, lives togctlicr in music, 
fusing its hiu.sical identity as c^loscly as any 
family grouii, over months, years, decadi^s. 

With all tliis in mind, you'll still enjoy the 
album's iiroad <:overage and. Its otitstanding 
musical liuiiact. But there are more p?rfcct 
performances of eacii work elsewhere, T thiiiif, 

Tennyson/Strauss: Enoch Arden, Claude 
Rains; Glenn Gould, piano. 

Columbia MS 6341 stereo 

In 1S90, Richard Strauss composed piano ac- 
companying music to Tennyson's enormously 
successful' — and now highly dated — "Idyll" of 
ISd*. "Enoch Arden." A .strange combination, 
ijut it seems that tills sort of thing \vas 
marketable In ISOO for stage presentation, 
thougli our present concept of liackground 
music was far in tlic fnttire. The Strauss piano 
score is liquidly sentimental and very Wag- 
nerian in its Icitmritiv construction, a theme 
for everyliody, invariably played at the slight- 
est mention of each character, the tliemes in- 
tertwlned and developed along with the people 
in the story. 

Actually, tii recorded form the comljlaation 
isn't so far-fetched today and the Strauss 
music is gratifying Straussian, for any ear 
that knows tiie composer. The stor.v \vas once 
a realistic tragedy ; it still can evoke some of 
that feeling in spite of its Victorian frame- 
A^'ork. Kaius is a caiJabie reader and Gould 
lias an easy aliinity, always, for late-Komantic 
music. 

The m.iin trouble here Is all Columbia's 
fault : tlie idano, it seems to me, is far too 
subordinate. Not only too faint, but off' in the 
bnc!ir.,-round. As in a solo-aud-piano sonaia, 
this work sliould have its piano and voice on 
a tonal equality. It doesn't iierc, 

MODERATELY MODERN 

ProkofiefF: Romeo and Juliet; highlights. 
Prokofieff: Cinderella; highlights. I'Orch, 
de la Suisse Romande, Ansermet. 

London CS 6240, CS 6242 stereo 

Here are instrumental highlights — at length 
and considerably more than the usual idea of 
"highlights" — from two of Prokotiedf's late 
ballet scores. 

Russian ballets are customarily cveniiig-long 
and the music, by itself, gets to be pretty 
longwinded ; it Is ottcu padded out, of neces- 
sity. This is no less true of Tchaikowsky than 
ot ProkofielT many years later. Concert-size 
suites have been made again and .igaln, to 
adapt parts of the huge scores for straight 
listcuing — "Eomeo" provided two concert 
suites and some e^tra piano ]>ieccs. lint w-here 
the full scores are too long for listening at a 
sitting, the suites arc goncrnlly too short by 
tlicnjselves. Hence these e-xcelent LP "high- 
lights," much more thorough than the suites 
heard in concert but with tlie repetitive 
padding boiled out, for straight iisteuiug. 
Short of the actual iiallets on stage, these 
give us tiie truest iJiclure of the musical 
worth of the scores. 

The earlier work, "Kujneo and Juliet" dates 
from 1933, "Peter and the Wolf" time, when 
the composer \^'as fresh back In tiie home land 
and trying out his new sof t-and-Ilomautic 
style, still sassed up a bit with the Nineteen 
Twenties. ProiiOdedt at his best. "Cinderella," 
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coiujiased Outing tlie eurly war years, slioiv? 
;l sailder, wiser man, alrendy beginning to 
slieiv a certain decliae of Corctfiilness that 
eontinued, rattier poignantly, in bis postiviir 
music. It is no longer fresli and snnpii.v, tbis 
music, and it is rather too full of cliches, 
out of the Soviet scbool. (You can hear 
"Gaync" nnil aBKorted Sbostakovitull if you 
want to.) But it also is more serious, more 
nppcaliug, and just as expertly fOustructeti, 
as '^liouieo." 

Not a trace, of course, of prei?ent-rtay mod- 
ernity, which simply did not reach Jiilo 
I-'rokoflelT's life. Tragic tlint he did not live 
until the times of the recent coltural rap- 
prochement that has brought a very consid- 
erable interclinnge of ideas, coid war or no, 
between Soviet and Western art. Prokofteff 
would have beuefited enorniously. Will any 
(Current Rus.sian composer? Tliev nre lesser 
folk. 



Prokofieff: Love for Three Oranges. 
Chopin: Les , Sylphides, Boston Pops, 
Fiedler. 

RCA VICTOR LSC 2621 stereo 

I'll rather hear tlie I'.ostou orchestrf, under 
I-'icdler any dfty (ban under its former con- 
ductor, just retired, Charles Munch. (Reser- 
vati;nis on the new nmn, I^cJnsdorf. ) yiedlcr 
is b.irdly profound but hi* conducting always 
brini,',s out a sprigbtlincKK that engages the 
inti.'jioal ear ijleasantly. 

^'Tiu-ee Oranges" is an early I'rokofleff 
work, [he young radical at hin most EnaKKy, 
first produced in 1021 in, of all j)laces, 
Cliieago. It didti't do I'ery well in i^ainuel 
Iiisuirs heavy-handed era, or so I'm told. It 
tlm^ihs jtn no.te in all directions, a?i j'ou'll 
tl'Jjclily hear. You'll inunedlatel.v recogni^ie 
The famous and naay March, the only piece 



that managed to stay alive continuously over 
the years; the rest is in the same spirit. Very 
lively. 

I didn't play "Les Sylphides" but you can 
count ou a lively lilaying of that Chopin- 
based ballet suite, in the usual Pops manner. 

Copland: Appalachian Spring; Billy the 
Kid, London Symphony, Oorati, 

Mercury SR 90246 stereo 

I'ollowing hard on last month's Bernstein- 
N. Y. Pbilharmonie version of these works, (as 
I played ibom, that is), tlils British record- 
ing with the ex-Minneapolis conductor was an 
interestinif experience. 

"Appalachian Spring" I found unusoally 
moving, with that peculiarly calm purity, at 
its beginning and end, most beautifully pro- 
jected. It seemed to me, somehow, that here 
the I^ngltsh orchestra w.is "eating up" a style 
wholly American and wholly dignified, which 
may have struck them as extraordinarily In- 
terestlug to play. Copland is a way writes 
sinu>ic nuisic : but his Instrumentation— the 
part that hits the players directly— is highly 
sophisticated. 

Ou the other hand, for rc.isons inexpiicalie. 
the lunch snai^zier, more violent. Western- 
style "Billy The ICid" is played like a lump 
of lea<l. Well, Jiiaybe a lump of aoti Iron, 
then. Here — nsin^ my same Imagination — I 
sensed that the tension of the nmsic, both in 
Its lively ntonieijts and its gunilre, was some- 
how alien to the British players. The shoot- 
ing-down of Billy, via drums and rattling; n^a- 
chine gun sounds, is unutterably soggy. Tlie 
dissonances sound like mistakes. They uren't. 

A Festival of French Organ Music (Widor, 
Saint-Saens, Franck, Gigout, Vierne, 
Alain, Dupre). E, Power Biggs, organ of 
St. George's, New York. 

Columbia MS 6307 stereo 

15. Power Biggs hasn't eatirely deserted his 
usual field here, "antheutic" Barofjue-sfyle or- 
gan playing. Tbis is music from the far 
reaches of the late French Ifomaiitic school, to 
be sure, and very much removed from Bach 
& Co. But the organ is a big new one (105S) 
designed hy litnest White. Though it is tecb- 
ni<]ally a ^^Itomantle'* Instrument — probably 
with classic-style stops as well- — it is clearly 
influenced by the Biggs-favored revival of the 
old organs. Colors are brighter, more varied. 
spiLtial placement is dramatic, with three 
divisions, right, left and ahead, and lii par- 
i:icular, the organ is voiced to fit the church's 
acoustics with unusual success; every note 
Is clearly audible in the long-period rever- 
beration, as with the famous oid organs in 
I3u rO[>c. 

The Biggs program isn't all heavy ; several 
items arc nicely humorous and colorful. 
Stereo is in its element here, too. The three 
spaced banks of organ pipes, widely separated, 
are ever so clearly roprotluct!d — not ping-pong- 
style, ABC, but alirays within the large 
space. Finally, Mr. Biggs pl.aying, though 
perhaps not to the taste of most church 
ovgjiniats, tends to stress sharp colors and 
separations, playing tiown the ubiqui [ous 
swell bos effects that ars usual in this sort of 
niusic. Mr, Biggs doesn't like sw^ell boxrs and 
neither do I. (Their effect is exactly similar to 
the old-tijae utic of console doors as volume 
controls for tl>e acoustic and ortboj>hanic 
phoiiograi>hs [) The sw^ell box seemed a fine 
idea, a ccufury ago; somehow we today pre- 
fer to hear our volume differences nalurall}' 
produced, hy actual chan;:es in regiKti'ation, 
ehanges in the coinl>In,itioiis of i>ip^'s. That's 
a Biggs specialty, oi'en here, 

MODERATELY OLD 

Schubert Songs. Gerard Souzay; Dalton 
Baldwin, piano. 

Philips PHS 900-007 stereo 

It ^'as a pleasure to welcdi:>e Philips to 
our shores under its own label. An^l. odd t^ 
find in its catalogue the familiar names we've 
>:nown for so long on the Epic label, which 
used to be the Philips outlet. These new discs 
nre like Fords with Chevy motors! Mercury 
Is now- the purveying company, instead of 
Colurnbln. (Mercury is now a Philips acquisi- 
tion, as Capitol is for EMI,) 
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THIS SYMBOL 
IDENTIFIES 
TRUE 

MASTER TAPE 
SOUND 

on 12 L.P. STEREO RECORDS 

It has never before been possible for you to hear the thrilling 
sound of a master tope — the special tape from which records 
are reproduced. 

Now yoo can enjoy this exciting sound on Quaronte- Cinq Records. 



QUARANTE-CINQ means the highest quolity stereo available on disks. 
Fut! 12 inch records of full length performances, never before achieved. 
Quarante-cinq means a nev/ world of stereo listening for you. 



"They are characterized by full, brilliant lone, 
with a high degree of definition and 'air' about 
the instruments which is held from the deepest 
bass to the highest treble. Channel separation 
is excellent, and the dynamic range is quite 
impressive. With records such as these, it may 
come to pass that when a fidelilarian is asked 
to demonstrate his sound system he will sim- 
ply reach for his 45." ^'^^ "^^"^^ 



CHABRfER: Fete Polonaiae^ Espooo, Morcb Joyeose; WEBER— Invitation 
to the Dance: ADAM— Si i'etaii Boi: Pierre Dervoux, Orcheslre 
des Concerts Colonnc, 45001 

BRAVO TORO: Exciting bollfi^ht mosic^ Estabon Valdez, Bondo do Coirido 
de Codii, J 5002 

RICHARD STRAUSS: Til EulEnsplegel, Don Juan; Radio Frankfurt Sympfiony 
Ofcliestra, Otto Ackermonn 4S003 

STRAVINSKY; Firebird Suite, DE FALLA: El Amor Bruto, Netherlands Pliil- 
Karmonic Orciiestro, Wolter Goehr 45004 

TCHAIKOVSKY: Sleeping Beauty Ballet Suite, Swan loko Bullet Suite: 
Rome Opera Orchestra, 45005 

Available at your hl-fjdelity component equipment dealer — or write 
for literature. Be sure to include the name of your nearest dealer. 



QUARANTE-CINQ RECORDS 333 Sixth Avenue, New York 14, N. Y. 

A Diviiion of Audio R«pToductioni, tnc. 
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MOST AMAZING STEREO RECORD EVER MADE! 

THE TRIPLE PLAY MIRACLE ... a revolutionary innovation in stereo listen- 
ing. Using regular stereo controls the listener can create infinitely variable 
blends of lilting pop music with spicy jazz; or play back pop or jazz nnusic 
separately. This Triple Play Process offers at least three times more musi- 
cal ententainment than the conventional stereo album! 

Benny Golson has orchestrated and conducted special scores for the 
Triple Play Process, Musicians included are: Bill Evans, Curtis Fuller, 
Wayne Shorter, others. 

Selections included are: You're Driving Me Crazy, Out Of Nowhere, Whis- 
pering, Autumn Leaves, Lover Come Back To Me, Moten Swing, Groovin' 
High, Quicksilver, Ornithology, others. 

Stereo— AFSD S97B 





fS^ AIIWO nOCLLf w STEfltOOfSC If^^AFSO WW 


T 


TRIPLE PLAY STEREO 




v.-.^i-^b.ir-i'.oroho.,:..;...-. SElMNV GOi.SOri 


F' POP 


^^^^^^^^^^^^ 


^ TTKiSit an Ehc tlg^E J 
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[dnCrali yc^i tir-tii: 
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cr 

ftiu tun itfttu'le 






Llop i;i \Ati i-lrXjotli 
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NOW ... A NEW KtND OF STf REOPHOWIC SOUND 
EXPERIENCE UNEQUALLED ON RECORDS.' 

THE AWESOME, DRAMATIC SOUNDS OF THE SPACE AGE: 
A LISTENING EXPERIENCE WITH STUNNING IMPACT! 
Cfocl^ling, screaming, roarrrg. booming sounds of [ets, rockeJs and 
missiles oj ihey were heard ot the Eglin Air Force &ase demon^lra- 
rion lor President John F. Kennedy and l^e EKCcutive Forty. U.S.A.F. 
weaponi tieord Includes B52's, air- to sir rockets, Siorfighiers, Delta 
Dortj, Delto Doggers, Falcon ond Genie rockets. Hound Dog, Side- 
winder and Bull Pup mlHilej, cannons, machine guns and NUCLEAR 
EXPLOSION ! 

SlirHk-OFS 7012, Mo[>a-DFM 3012 



AMAZING PRODUCTION! 

The ultimate exercise in stereopttonicsl 



I 



SPECTACULAR 

DEMONSTRATION 
8. SOUND EFFECTS 



fl fast-mouing, guided 
tour through the 
niagicai, exciting world 
cf stereoprionic sound. 
Astounding situational 
stereo effects liave 
been inficnioUEly 
conceived and 
precision engineered 
to provide sluntiing, 
dramatic entertain- 
ment. DFS 7013 



CHRISTMAS MUSIC BOX FAVORITES 

DELIGHTFUL! CHARIMING! SPECIAL LOW PRICE! 



AN IRRESISTIBLE 
CHRISTMAS GIFT 
SPECIAL! _ , 



MONO or 
STEREO 



SELECTIONS INCLUDE: 

• SILENT NIGHT 

■ THE FIRST NOEL 

• HARK THE HERALD ANGELS SING 

■ WHITE CHRISTMAS 

• JINGLE BELLS 

• ADESTE FIDELES 

• SANTA CLAUS IS COMING 

TO TOWN, and others 



MANUFACTURER'S NATIONALLY ADVERTISED PRICE flPlP 19B2 (mono), AFSD 5982 (stereo) 



It's a new beat... a fresh musical diversion... 
it's BOSSA NOVA! ... the new Brazilian jazz creating 
musical' excitement and interest across the country 

JUST RELEASED! 

Featuring Lalo Schifrin with Leo Wright, Rudy Collins, 
Christopher White and others playing: Boato, Chora Tua Tristeza, 
Poema Do Adeus, Bossa Em Nova York, 8 others 



m.'.-..m..~..d-jj. 

LEVEE 
LOUHfiEj?^ 




LEVEE LOUNGERS at 
the Golden Garter 

— Hey-Lylee and 
other rousers 
Including: Daisy, 
Cotton & Corn, 
Five Foot Two, 
Railroad. 
AFLP 1977/ 
AFSD 5977 



STEREO- AFSD S981/MON0-AFLP 1981 



nm 





MOWETUEMEHirS 

MAIIIIlV'fSrSEGESTCRVIBKIGHl 
LaGaLCr/r/HEVERIlKSUNDW 
MOIiiiRiVERir;::;KS::.ni:sNTS 
dHOUNDTHEWOBLDINBODAYS 

ratH^nuri i;r;f[if.;.! 

SHEEN LEHIES 
SKTE .m """""" 
SJ^^^LDILA 

BE ^■KiMV fm<t 
-rnmii'^jm tutiitiii 



MOVIE THEME HITS, 
Id SasllE: L AccordlDn 

— Tonight, Ai Di La. 
Moon Rivef, Never 
On Sunday, Pepe, 
Maria, ottiers. 
ifLP 1979/ 
AFSD 5979 



AUDIO 



For FREE, complete catalogs of records and tapes, write to:. AUDIO FIDELITY Inc 

DECEMBER, 1962 




NEW 

&RAZILIAN 
JAZZ 

lALO SCKIFRIN 

am DEL EI3 
BJE HL'Ll 
EXtmCftlEH tIKTI ■ 



ELDE6KE, Naif Agby 
& Orch. 

— iVlusic of the 
Middle East, Ya 
Samra, Mclie Va 
Helwee, Kabber- 
Kabber, Raksat 
Wartad, others. 
AFLP 1980/ 
AFSD 5980 



770 Eleventh Ave,, New York 19, N.Y. 
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assrire ... 

TOP PERFORMANCE 
EXTENDED LIFE 

for your 
jhi-fi 
stereo 
television 
radio 

...do wliat 

the expei'ts dj 




INSTALL TflB 

ROTRON 



Beats the heat that wrecks the set 
Reduces seryfiee calls by up to 40%. 
Improves performance by minimizing drift 

due to temperature changes within enclosure. 
So quiet you have to feel the breeze to know it's going. 
Draws 7 watts. Costs pennies a year to operate. 
Compact — only 4-11/16" square and VA" deep. 
Installs In minutes. Fast, easy, simple. 

Write for complete details... or ask your dealer... 



' KIT 



The Whispef Fan Kil for i 
HI'Fi ham radio, TV, and ] 
other home a pp Meat ions, ' 
comes complete wStfi j 
special mounting haitS- 
Ware, a plug and cprd far 
ej(}ctric^l connections, 
dnd detaiied instaElation 
instructions — ready for ' 
easy mOLtnting in three 
possible conftguratlons, , 
mX PRIC£: $14.65 




ROTRON mfg 



. CO., inc. 



WOODSTOCK, NEW YORK • ORiole 9-2401 



At lirsf tJjoijglit, Sc-lmbert-luVfrrs m;iy guail j 
at the ulna of a KreiitJi.t.vpc biirltoiie .siui-- 
mg Schubert, Not to nieutloii an English-type 
pianist. It is true that Schubert sougs in pai- 
tlfUlnr .tHii aijovc all cun surter when luis- 
undeistnod by s nOQ-Germauic aitist. Never 
fear. Thia is a superb set oC [lerfortuancos. 
pveii though tlie SouKay voice is not the trn- 
clltioual sort usually hoiird out of Germany 
or Austria. The nian is a fine musician, oh- 
viously of wide musical understanding and 
culture. That's ali we iicecJ, I have seldom 
been BO niovoii as I was by .'iomu of these 
|>erforniances. 

Note that the voitc is not only controllcil 
to a frequent iilanissimo. but Phillips has 
placed the singer on a real equality -with the 
piano — sometimes almost covered by the ylano 
sound. Precisely right. It's high time we re- 
corded more of our great voices In a natural 
Ijerspective auU at natural volume. The day 
(if the t.-lose-mlke soloist is over — or should be. 

Bach: Sonatas and Partitas for Solo 
Violin, Arthur Grumiaux. 

Pliilips PH 2-900 {2) stereo. 

Territiic. Arthur Grumiaux. long known for 
his syleaclidly musical recordings ou the ICpifl 
label, here reaches to the heights in one of 
the traditionally most dUlicult violin assign- 
ments ill all the literature. Anil what a re- 
cord tag ! 

Not only difficult technically — for the in- 
credlhle double-stops and tnultiple voice parts 
in tiiese works demand fantastic technlnue — 
i>nt even more difUcult musically. Some of 
the bi^j'gest violinists make hash of the music 
simply because they do not hear its implied 
hitrmonies and the implied compicx of musical 
strands or lines of melody. Or i£ tbey do. 
their i>laying inaliiierisms may not get the 
sense over to the listcrjer, especially in terms 
of rhythm. 

Grumiaux has a faultless ear. .i perfect and 
easy knowledge of the implied harmonic se- 
quences and an excellent grasp of the jugglinj; 
tiiat keeps up to four musical "melodies" going 
at once in the music. He knows, unlike some 
fiddlers, that Bach would have expected an 
older type of bow, arched, and undoubtedly 
capable of more relaxed three-string and four- 
string chorda ; like all present-day player.?. 
Grumiaux has to sweat to get out the Bach 
chords ; but he makes it show less tlian most. 
And in addition, he hcnelits from the newer 
and more rigidly malhematical playing style 
in vogue today among younger artists of all 
types. Many an old violin maestro i)layed 
these pieces witli so niueh "rubber" in the 
timing, so much rubato, such oNtra.faney 
phrasing, that few listeners could inalte head 
or fail of the rhythms. Grumiaux ploughs 
resolutely ahead without frills, hut musically. 
You can follow the beat and the rhythms with 
exceptional ease. 

l-'lnally. Philips has given us an (deal bi;; 
stereo record lag, in a resonant space. l''iae 
stereo rooin -sound. More imj>ortaat, a big 
fiddle tone and a bleuding that helps im. 
mensely to fuse the sound into the intended 
harmonics. F'or these are big pieces, "orches- 
tral" ill scope, sketched out In a sort of short- 
hand on the solo violin. A good reverberation 
make.'! chords out of arpeggios that are chords, 
implied. In sum, we never iiad it so easy. 
Almost anyone who likes a bit of Haeh -(vill 
enjoy these discs. 

Bath: The Complete Brandenburg Con- 
cert!. Philharmonia Orch., Klemperer. 

Angel 3627 B (2) stereo 

A "definitive" recording of the six Bach 
Brandenburgs, with their marvelous variety 
of liistrumeatal color, their catchy themes 
and rhythms, seems to be imiicd every year 
or ao. Aly last, if I remember, was also from 
England, with Yehudi Menuhin. 

This one is terrific — if you enjoy stunning 
close-up recording, "authentic" sEiall-grouii 
instrumentation and a slightly old-fashioned 
conductorial approach, taking each movement 
at an optimum pace for leisurely exploral io]]. 
No frantic rush here, and It's a good thing. 
The fad for high.speed tempi Is getting tire 
some ; so much is obscured, so much is sloppy 
and unmusical In exchange for w-hat scents 
most to be desired — tension, brilliance, nu- 
clear propulsion. Not here, 

Kach of these is a gem of interest in the 
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FROM THE LABORATORiES OF PAUL WEATHERS: 




• ' iti 



A NEW ^ 
U N i VERS AL TO N E ARM : 

(TAKES ANY CARTRIDGE) 




MATCH ED TO THE 
WEATHERS TURNTABLE 



Now, the professional performance of a Weathers Tonearm can be enjoyed 
by all! Buy it mounted on the new Weathers low-mass turntable, or use it on 
any table to improve reproduction . . . install any cartridge in its interchange- 
able plug-in shell. Because of its perfect balance, no side thrust is present 
to cause distortion, and no "skating" can occur. The non-resonant walnut arm 
rids the tonal coloration usually associated with metallic tonearms. Full-time 
viscous-damping both vertical and lateral, exclusive with Weathers, prevents 
accidental stylus and record damage . . . insures that correct stylus force is 
constantly applied, 100% cable shielding insures stereo channel isolation, 
eliminates induced hum. Micrometer adjustment for all stylus pressures. 

THE WEATHERS ML66A SYSTEM— Universal Tonearm with New Low-Mass 
66 Turntable — 16"L. x 14 " D. and only 2" high including the integrated base. 

Dual synchronous motor drive system and seismic platform suspension for 
500 to 1 isolation from floor and cabinet vibrations. Julian Hirsch, in December 
Hi-Fi/Stereo Review, calls its speed "exact"— its rumble, "10 cps . . . and 
totally inaudible under any listening conditions." MT-66 Weathers Universal 
Tonearm, $31.50. Weathers ML66A Turntable and Universal Tonearm System, 
$99.50. Now at your hi-fi dealer. For free catalog write: Desk AC-12. 



WEATHERS 

Divisim Ql TetePrompT0r Corp. 50 West 44th Street, New York 3S, N.Y, 



hioiid, wi(i™eii, 
iiislriii[i<?nt ia 
can II I most re;i< 
spatu? Is Fji<?Ilo\v. 
tlciiliirly in tlie 
fprtl, tlio Third 
jir^ition of the- 
ivllilt t1n» IviTisif 



present rtiiti liirJ^ctirijral — ^you 
■ti out aii(] toncli i-ncli. Vet tlie 
live. Imaginatively real. Pnr- 
musle of tlip two string con- 
anO Sixth, this accurate sep- 
mnltiple strnnils is precisely 





Hiandel: Messiah. Ritchie, Shacklock. 
Herbert, Statiden; London Philharmonic 
Choir, London Symphony, Scherclien, 

Vanguard BG 631/3 (3) mono. 

\\-ell n-liiUi(Vy;i know [ A new cover, new 
l>r('sslii^', new l;ilji-l, Init this is none otlicr 
Ihau the old Westminster "Messlnli," WAL 
iWH, tiie yi'"s/ Westuilnsfer "Messiah," wliieh 
1 ;icqiiircO eiirly in i:).14, (Five ycnrs later, 
WeKtiiiinxter re-did it in stereo with Scher- 
irheii In a Viennese [lerforniaiice, l>ut issued 
the new .job hi the same white nlhiiia as the 
old one, T.'sed the same (inuotattons, too- — hy 
ymirs truly.) Vaiisiiiard iiiis stuck ;i 1al>el on 
this new release, tactfully uiarlsed "lahel re- 
movahle," which says YOUR PRICK $9.36, I 
tried to remove it hut it wouldn't eome off, 
Thitt'a !i commentary on pricing for you! 

1 out tlie old reeordlng — which cost a 
lot more— and am glad to report that the new 
version is teehnieally much Imiiroyed, aa could 
lie expected, in particular via Dolseiesa sur- 
faces, \riiere the old one had the noisy pops 
still common in irtri-t, nnd \a ix re-equiili™- 
tiou to KIAA. -wheri.- the old WestmiiiBter used 
tlie then Columbia curve. (BIAjV became ef- 
fective a year or so later.) 

The Schercben ".Messiah," regularly plugged 
iin the orislual "Dublin version" {the first per- 
formance was in Dublin) is Uardly that, nor 
is it '■authentic" in the current sense, he- 
yojid a moderate degree. Small group, harp- 
sichord, some restored instrumental solos and 
general sea ling- down — yes. Bnt Sclierc hen's 
'■re-sf udied" tomiii, ehtiiucrt to he chosen [n 
the liKht of iSth eetitury practice, strike me 
as more often ilhunlnated hy Seheri-hon's ec- 
centricity. Some are very fast, some dismally 
slow, uiisfttiuK the stolid old tradifloas right 
and left; uiauy are exciting and will he 
hailed as imiirovements and a iveleonie release 
from out-of-date custom. 13uf others inauy 
of us will (iild just arbitrary and often nn- 
mnsieal. doing violence to words and notea 
alike. Still—a siniulating performance nud 
never dull for a moment, with much fine 
Dritlsli singing nud playing, superior to that 
in the later Westminster stereo version out 
of A'ieuua. t'lne sound, too. 

The Virtuoso Recorder. Frans BrOggen; 
Jonny van Wering, harpsichord. 

Decca DL 10049 mono. 

This young Hollander, 2S, is a breathtaking 
virtuoso on that oiice-amatcnrtsii revived in- 
strument, the recorder. Bnt the inu.slc he plays 
Willi such incredible rteetnesa and sueh es- 
eellcut pUt* and iJiirasinR ivag comjiosed, 
centuries liaek. for other virtuosi who clearly 
must have played just as well. One o£ the 
rascinatiug nsjiecis of our modern Interest 
In old music Is the complete revival of sueh 
advanced ylayiii!; tecbnitiues. virtually lost 
for centuries. The harpsichord came first, with 
l,andowska. Tiie recorder has been waxing 
more and more professional for a wiod many 
years. Tliere Is the "IJach trumpet." virtually 
"unplayable only a ipiarter century liaelt (Tos- 
c.inini fitlU substituted a shrill clarinet for 
it ) and now widely and skillfully blown. 
There are the lutes, the viols, and now, such 
strange noiseiiiaki-rs as the lirummborn. .ser- 
pent, Kink, all ceijiing ijacU to professioun! 
perforuijncc stjindards. 

Alas, only ihc "old voice" — the voice aa it 
sounded hi olden days — remains absent. Our 
present voices ari' largely ueo-Caruso, , . . 

Anyhtpw^ l.^riiggen iilays Tclemann. I.oeiJlct, 
De Fcsch and Veracinl, out of the i.Sth cen- 
tury heyday of recorder virtuosity, and the 
reeonied sound is fantastically good as well 
as the playing, Conitrats to the engineer — be 
he Duteii or j\merltan^who did this job. 

There's even a daet, both recoriicrs played 
b.v Uriigj^en >'ia rL-reeor<liii^, Tlie typically 
biiKKing interference tones of a pair of re- 
corders are bejird, just as tJiongU the two 
were play ins together "live" : That's synthetic 
authenticity for you. ^ 
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NEW LITERATURE 



• tondspeaker Cataloff. Jensen Catalog 
165-H has just been released. The 2-color 
catalog covers all technical and styling 
details of Jensen's entii^e Hne of high fldel- 
ity ioudspeakar and lieadphoiie equipment. 
An introduction by Ralph P. Glovei-, Ekc- 
outive Vice Presiderit, di^?cueses the argu- 
ments for "slim" speakers as opposed to 
the nornia.1 bookshelf Kiie. Mr. Glover 
comnionts also on stereo iiea<lphone listen- 
ing and the oxclusive Jensen CC-1 Space- 
PorspectJve system incorporating cironitry 
developed by CBS Laboratories. In addi- 
tion to suggestions on building a ne"(v 
stereo system and an explanation of loud- 
spoalicr principles, the new catalog pre- 
sents Jensen's 3-P speaker line and their 
shelf group which includes the compact 
X-20 and X-IO models. There is a section 
on Jensen's new lieadphone accessory prod- 
products, with a discussion on the remote 
control of private listening. Outdoor 
spoakors, component speakers, accessories 
and kits are also detailed in the new cata- 
log. Jensen Mfg. Co., 6S01 S. Laramie Ave., 
■ChicaKO 33, Illinois. M-1 

• liever-Swltoli Catalog'. The 6-page 2-color 
Switchcraft Catalog S-S02 contains engi- 
neering drawings, specifications^ and oper- 
ating features of their line of lever-type 
switches. Detail specifications are given 
on the now "Lever-Lock" communications 
lever switch. This switch permanently 
locks in each switching position. A choice 
of contacts, circuits in 2- and S-positlon 
types — locking: and non-locking— -is shown. 
Telever and Lev-R Switches are also de- 
scribed. A full page is gl^'en to illustrate 
and explain various product applications 
using varying lever-switcli designs. 
Switchcraft, Inc., 5555 N. Elston Avenue, 
Chicago 30, IlHr.ots, M-2 

■ ^Transistor Book. "Understanding Tran- 
sistors — And How To Use Them" is a 
page iiandbook of transistor fundamentals 
published by Allied Radio Coi'p,, Chicago, 
The manual was prepared as an introduc- 
tion to the subject of semiconductors for 
hobbyists and experimenters, and as a 
guide for hoTne study and classroom use. 
Eleven chapter headings range from the 
history and development of the transistor 
to its performance characteristics and Its 
use tn various types of circuits. NPN, 
PNP, alloy-junction, drift, tetrode, sur- 
face barrier, power types, and other sub- 
jects are covered. Otlier sections describe 
transistor circuitry in such devices as a 
one-transistor radio, audio amplifier, ca- 
pacity-operated relay and a photoelectric 
controller. A special section details con- 
struction and e^^perlmental projects, "Un- 
derstanding Transistors" (Cat. No. !!7 K 
602) is available at 50 cent,^ per copy, post- 
paid, from Allied Radio Corp.. 100 N, 
Western Ave., Chicago SO. Illinois. 

• Record and Tape Iteview Book. Argyle 
Publishing Corp. annourices the publica- 
tion November IS of "The LP/Stereo 
Record Guide and Tape KevJew" by War- 
ren DeMolte, with a foreward by Leopold 
Stokowski. Priced at 95 cents, this 320- 
page paperback book contains compara- 
tive reviews of thousands of stereo and 
mono pronopraph records and stereo tapes, 
Amonj? the interesting statistical features 
in the Guide are considerations of S3 ren- 
ditions of "Schelierauade," 11 versions of 
Bach's "St. Matthew Passion," 38 of 
Schubert's "Unfinished Symphony," 2S of 
Vivaldi's "The Four Seasons," H albums 
of "La Boheme," and 23 renditions of 
Beethoven's "Appassionata Sonata," War- 
ren DeMotte is the Record Editor of 
Electronics Illu^trnteii IMagassine and a 
former Associate Editor of HiPi/Sterco 
ReviBte Magazine, for which lie still regu- 
larly writes. Argyle Publishing Corp,, 298 
Fifth Ave,, N, Y. C. 1, N. Y, 




SOUND INVESTMENT FOR CHRISTMAS 



LET'S FACE IT. $289 buys a lot of Aquavit in Stockholm. Also, it can buy you the 
finest Swedish tape recorder sold in America. It plays any kind of tape except 
adhesive.... It's got more tracks than the New York Central and its complete stereo 
electronic system faithfully reproduces the Highest of Fl. To get specifications as 
complete as smorgasbord about the inputs and outputs, the db's and cps's ...see the 
top audio dealer in your village. He's loaded with facts. Invest Now. ..Play Later! 

© 1962 AWELUX ELECTRONICS CORP. 



THE MAGNEFON BY 




UJ 



MOTALA, SWEDEN 

Sale U.S. DislritiHlors 

AmeLux ELECTRONICS CORPORATION 

eO East 42 Street, New York 17, N, Y, 



A2 

Please write for illustrated 

descriptive brochure 

AmeLux Electronics Corporation 

60 East 42 Street • New York 17, N.Y. 
Please send your free brochure to 

"^"F 

AD D R ESS . , 

CITY ^ 



_STATe„ 
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JAZZ and all that 



CHARL.E5 A. ROBERTSON 




STEREO 

Benny Goodman: Benny Goodman In 
Moscow RCA Viclor Stereo LS06008 

Vrom tlic tUiy lA tl c Soviet Unioii'i^ «lioioc 
r>f Renny GcotlniaTi as the first jai^K |)(;:^onftl- 
ity to go on an onicijll lour of .Mi^.^rttw nntl 
five otUer eitScs, tlic project was the subject 
yf a lot of collfllcEllli; opinion. ori.LTiuatitlg hoTli 
ill this country and io pre^s reports sent IjSLCk 
from abro^i^. No^v that tlie Cuhaji crisis lias 
ciitisod all the furor to he for^^otteii. tlie iniiSiic 
in tiiig f"wo-rGconl Ket cnii lie enjoyed on Its 
merits, ivithout interference from tlie tlissent- 
Snj^ voices of political or imisical l^ins. In flict, 
there slioiild he RonieUiln;^ anifmp the twt?iiiy- 
oue selections to iiiollify just ahont every 
J) art! sail ol hi ;r- band jaxi^. All were recorded at 
concerts (Hiring a return visit to Moscow iu 
riie tinal ^^■cel^ of the tour, ai a tfnie wjien tii(> 
jLrronp wiiJ* thoronghli" sejisoned iind |>la:i'ing at 
tOi) form. Whatever ilillicidtics were i.ncoiin- 
tered at rehearsals li.id heen ironed out. and 
audience cheers and aiiid.lnse Iniried any iin- 
certfllnty abont the Hiisslan reacilon. Not 
only does tile alhiun live np to an ills to tic 
occasion, tnt tlie h.itnl itself deserves a iilaee 
heside ttie gre.it ^-'ijodtnan ontfits of the swlnj; 
era. 

Despite claims tiir.t Cloodnian gave siinrt 
shrift to now jnalerlal. Ihcrc aro a fjood lialf- 
doiien new an miters from Ihe ]jens of Iloit 
Prinee, Jolui Iliirich. Tommy Xeivsiom anti 
Tadd Dnnicron. l^articularly uiasterftil is the 
performance of Daineron's Foufitnitiefilcaitf ati 
iniprc.'^sinhist ic sketch In three sections descriit- 
ing the famous gar<lens of the F^eiieli [jaiacc. 
Whether the good work is due to the leader's 
discipline or resentment at Itis alleged indlf- 
ferenct' to c^oati/niporzi r^v writing^ tii<> result;? 
iire gratifying enou^ii to recommccid his preK- 
enee at similar dates in rlie fntnre. tjuite a 
ft'w i-ecent aliiiuns devoted tu tnodern coia- 
Ijosilions or tiand innovations would lie that 
niin'h hetfer for ttoodnmn's guidance, either 
a^ leader or In the control room in a super- 
visory etipacity. If atiy complaints are regis- 
tered, they will prohahly come from faithful 
fans of twenty-five yearn ago. as some of tiic 
old arrangements sliow signs of refurl>ishing. 
There Is a zesty sparkle to .yfisnion Tv Mox- 
coio, and a fresh polish to Siealin' ,'lji;)(es. 

The leader's clarinet sounds Iwtter than 
ever, but signs of meliowtng might he de- 
tected In the generous amounts of solo space 
allotted to the likes of Joe Wilder, riiil Woods, 
Willie Dennis, Zoot SimB and John Hunch. A 
quintet medley brings Teddy Wilson's piano 
to the fore once again, and X'ic Fcldman, vibes, 
and trumpeter Joe Xew*man are feature<l on 
an attractive septet version of liei Mir llixt 
Du Schafin. The stereo sound benefits from tlie 
audltoriutn'g spacious acoustics, and the main 
engineering diHicuity seems to have l)een a 
iilown fuse. George Avakiun's notes arc about 
the first reports on the trip to he authorita- 
tive and not merely sensational or opinion- 
ated. With Goodman's successfnl tonr on 
record, hopes are high that an invitation will 
go to Duke l«:ilington. I^ouis Arjnstrong or 
Count Basle. But whether DizKy fiillespie will 
ever he allowed to unfurl a rhythmic Afro- 
Cuban specialty in .Moscow la a (jtiestion onlv 
time will decide. 

Sit-in Songs; Songs Of The Freedom Riders 
Dauntless Stereo DS4601 

When newspaper reporters and mngaKine 
writers first journey to a Southern town an<l 
cover a now round iu the freedom figiil. one 



of Hie things that inii)resses lliem moat is the 
I'ourageous singing of the demonstrators. 
.Mai'che:'s arc ai^t to hurst into song at the 
slightest provocation, while sit-inners usually 
Hjiit until iieing carted oif to jail. Rarely does 
an artiide at some point fail to mention the 
great impact of the soiiijs and massetl voices. 
Tlip New Vork Times sent Kohert Slielton to 
.Vlbany. Georijia. just to write about this 
single aspect of the story, and his Investlga- 
ti<mrt ijielnded a talk wi(:]i Cltiet oC l^ollce 
Laurie l^ritchett, who frankly admitted tilat 
(he w^liole pfdice force enjoyed the ftoedoni 
songs and often sang or humuicd along witli 
the prisoners. A short time later, the Congress 
of Haeial Kiiunlity loadt-d veterans of the 
Albany strnggle info a {reedoin bns. turned it 
around, and iieaded back tor a f tind-ralt^ing 
dri^'e in the North. This recording session ^'as 
arrringed during a stopover in JInnhallan, 
ami (;OKIv will sliare in the royalties. 

A finedoni song consists of topical lyrics 
set to a familiar melo<ly, and tlie words can 
1:1: altoreni at will to lit a specific situation, 
TcinpO! and iihrasing are also suiiject to 
change according to the fortunes of the mo- 
ment, anri (he .same song may swing along to 
a jannly gospel heat or be used as a dlrgeless 
lament. When not thinlting up new verses, the 
singers while away tlie time iiy trj-ing out 
imaginative vocal interpolii tinns, until the 
wliole snif; gradually becomes something dif- 
ferent. All of whicii. if the folk authorities 
are to be lielieved. Is the substance and method 
for crediting folk inasic. 

Tho youthful group of mixed voices from 
Albany can iiardly be called a trained chcrus, 
init <^very memiier knows spirlttjals and gos- 
pel -loiigs inside out. They begin where Kay 
riiarles left oif on Oct Yoiir l{if)hts. Jixali, one 
of the few reernits drafted from Ihe pop field, 
and the amount of humor expressed may cause 
some amaKemeot among listeners jn the" North, 
particularly those who are aeenstomed to un- 
smiling iny.v. figures. Another adaptation de- 
rives from St. Jiniiffif Infiriniinj, which soloist 
\nillam Bradford transforms into a moving 
We, Went Hmvn To Jf lasissip/ji. Hank Thomas 
steps iiito the role of old-fashioned preaelier 
to lieliver a timely message on Do Yom Want 
i OKf Prceilonif A pianist and an organist, on 
opposite sides of the stereo stage, help to keep 
liie marchers from straying out of line. The 
full text of the.se dozen songs, along with sev- 
eral others, may he obtained hv sendiag a 
(iuarter to COUK, at 3S t'ark How, New Yori; 

Once known ns Dauntless Intcrnntlonal. the 
new lafie! is a subsidiary of Audio Fldelit.v 
and will handle other special jirojects of an 
nnusual nature. It will also be used to develop 
artists not on the parent company's current 
list. A lower price tag in no way means a 
lessening in the (luality of pressings, and the 
same high engineering standards are main- 
tained. The <njly evidence of economy is the 
aliseiicp of n four-color cover, a thoroughly 
expendable item. This introductory release 
was one of the first assignments for Tom 
Wil.'ion. new artists and repertoire director 
for botli labels. A seasoned jazz ImlV, Wilson 
started in Boston with Transition, then moved 
on to United Artists before taking the present 
Ijost. foremost atnong his plans are several 
iimhltlous and novel jazK albums. 

The Arthur logan Singers: Roots 

Pinnacle Stereo PLP1065 

livery young jazz player talks about roots 
these daj's, but too many look In tlie "wrong 
places and never get back to the basic truths 



of this recording. Their experience with Negro 
church music may be limited to a few con- 
temporary gospel groups, and what ttey know 
of its infiuence on jazz often starts with M)lt 
.lack son and ends with Les JicCauu. The older 
ways of singing spirituals and jubilees are 
thought of as iieing too prosaic for this age 
of rockets and space capsules. The average 
college glee club appears to be supplied with 
trickier arrangements than those the Hsk 
Jubilee Singers first tool; along to astound 
audiences In Kurope. To meet competition 
from (his and other (luartcrs, directors of 
cliurch choirs must keep up to date and be 
alert to changing trends. Arthur T.ogan, who 
lias directed (he Goodv^'ill Choir of Chicago 
for the past nineteen years, demonstrates how 
the liistorlcal process works In a doxcn ex- 
amples taken from two concerts held at Mc- 
Corniick Place. To Illustrate the traditional 
New Orleans funeral paratie, Kranz J.ickson 
and the Original Jass All-S;ars join the four- 
teen-voice choir on Junt A Closer Walk With 
Tilt I:. 

By incorporating as many as throE dif- 
ferent styles in a single song, I-ogan places 
(he new and the old together In an order 
convenient for close comparisons. Besides pre- 
senting an enllgiitening ^e^'iew of progress 
to date, the program points up such rh.vthmlc 
relationships as that existing between Jubilees 
of nearly a century ago and the latest gospel 
beat. While the director's spoken introduc- 
tions indicate disapproval of the extremes 
to which gospel music is being carried, es- 
pecially by pop singers, no sign of a re- 
straining hand hampers Doris Grimes' spirited 
jiiano or such lively pieces as Elijah Rock, 
Rijchiii' Jcru^idejn, and Vlim'^iji* The 
Afoimtain, The ensemble work Is always 
polislied, with excellent solo j>assage3 by 
Maggie Uracey, Treopla Willlnnis! and Alvin 
Naylor. The AU-Stars unite with the eiiolr in 
a stirring finale, and a seeiUel bringing them 
together again for an entire album would i)e 
a welcome event. Jackson produced the date 
for release on his own label, and Ray Blaa's 
engineering of the stereo version sliouhl eu- 
eourage any gospel group to take its trade 
to the same jdace. 

Ella Fitzgerald: Sings The George and Ira 
Gershivin Song Book, Vol. 2 

Verve VSTP277 (4-track UST tape) 

In this instance, Twln-l'ak means gift pack, 
as this four-track stereo tape adds up to two 
jind one-half albums and ?ells at a bargain 
price to Christinas shoppers, due to a special 
rebate slip eticlosed in fae wrapping. Tlie 
original set was released as five albums, and 
tape combines the last two atid part of the 
third for a total playing time of eighty-seven 
minutes and thirty seconds. That should be 
enough to break in a new tape recorder, with 
some left over to decorate tiie tree. Actually, 
both Ella PltKgerald and nrranger-conductor 
Nelson Kiddle gai'e conslderatjie thought to 
the pacing of this marathor- sessiou, and tiultc 
a few ordinary vocal albums prove tiring in 
much less time. Tape and stereo also contrive 
to give more body and dimension to the or- 
chestral accompaniments. And no Gershwin 
fan ever complains of lack of variety^ even 
\\'lille llsteniiig one after another to twenfy- 
slx selections. ?>ome complaints may arise be- 
cause one number, Strika Up The Band, dis- 
appears between the list on the container and 
the label on the tape spool. But then, anyone 
too disconsolate can always return to 15thel 
^Icriuan for (hat rousing salute. 

Joao Gilberto: Brazil's Brilliant Joao 
Gilberto Capitol Stereo ST10230 

Laurlndo Almeida & Bud Shank: Brozil- 
liance/ Vol. Two 

World-Pacific Stereo WP1419 

Whether the bossa nova eraise lasts much 
longer or not, these albums will eontinue to 
be status symbols tor collectors who like to 
prove they ore ahead of the crowd. Neither 
cover carries the name of the new Brazilian 
dance rhythm, as both were released before 
it tiad gained much currency in this country. 
Joao Gilberto is described as a singer of pops 
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"SKIMPING"ON THE CARTRIDGE 
JEOPARDIZES THE SOUND 
(AND SATISFACTION) OF THE 
WHOLE SYSTEM The hundreds, 
even thousands of dollars you put into 
speakers, pre-amps, amplifiers, turntables 
and recordings can be virtually nullified by an off- 
hand selection of the phono cartridge. For even 
though it is the low/est-cost single component in the 
typical system, it is charged with the frighteningly 
complex task of getting the music out of the grooves 
and translating it into precise electrical impulses 
. , , without addition, subtraction, 
or distortion. And without damag- 
ing the record grooves, Leading 
critics and noted audiophiles rec- 
ognize this and (with due care 
and study) select a Shure Stereo 




IF VOU INSIST ON A SHURE DVNETIC CARTRIDGE, 
you CAN EXPECT MORE FROM YOUR SYSTEM 




Dynetic cartridge for their personal sys- 
tems. It was, from its inception, and is 
today the finest stereo cartridge your 
money can buy. And not much money, at 
that. The $36,50 spent on a Shure M33-5 (if 
you have a fine tone arm that tracks be- 
tween % and 1 .5 grams) or Shure M33-7 (for track- 
ing pressures from 1.5 to 3 grams) will audibly 
improve even fine quality stereo systems. Com- 
pliance is an astounding 22 x 10-^ for the M33-5 
(20 X 10-* for the IVi33-7), Response is transparent 
and smooth not only at the top and bottom but in 
the critical middle range (where 
most music happens— and where 
most other cartridges garble the 
sound). No "peaks," no "shatter- 
ing," Et cetera, et cetera, Better 
listen to it, and judge for yourself. 



M33 SERIES HIGH FIDELITY PHONO CARTRIDGES 
SHURE BROTHERS, INC, • 222 HARTREY AVE., EVANSTON, ILLINOIS 
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HEAR* HEAR* In High Fidelity, the name LEAK is acclaimed "Tiie 
Finest." Performance, Engineering and lowest distortion merit tliis reputation . . . 
as yet unsurpassed. Mow LEAK'S unrivalled engineering is graced by the elegance 

of the finest in modern design styling so beautiful that it has just been 

awarded the coveted Fashion Foundation of flmf?rioa Gold Medal. 

As a critical listener with an equally discriminating eye for appearance, the NEW 
LEAK Line merits your attention. See* the dynamic, revolutionary NEW LEAK 
Piston-Action "Sandwich" Speaker System--"the first major invention in loud- 
speakers since 1925." See* the powerful NEW LEAK "Stereo-60" Amplifier with 
the "straight-line" response curve. See* the NEW LEAK "Point-One" Control 
Center-choice of professional broadcast engineers. See* the sensitive NEW 
LEAK FM tuner with multiplex adaptability ... you will even marvel at the Decro- 
disc controls which color- blends the NEW LEAK system to your room decor . . . 
. , . they await your appraisal at your nearest LEAK Franchised Dealer 




THE NEW LEAK PISTON 
ACTION SPEAKER SYSTEM 



NEW LEAK "STEREO 60 
60 WATT AMPLIFIER 




NEW, LEAK STEREO 
CONTROL CENTER 



THE NEW 
LEAK LIIVE 



FASHION FOUNDATIO^ OF 
AMERICA'S GOLD MEDAL FOR 
DiSTINCTlVE STYLING. 



*o1 course, be sure to HEAR it! 



LileTaiuie^ 
PerformanCQ data & Piice List 
arodlctbLe upon requg^t 




HfSWRCM ■ eHGlhE£J!lNC ' MAHyf ACT umNG 




Exclusive U S Rsprescntatives: 

ERCONA CORPORATION, 16 West 4Bth St., New York, N Y 
In Canada; ELDOH INDUSTRIES of CANADA LTD., Don Mills. Ontario 



in Portugueee, despite Ills tboroughly deva- 
stallng attack on I'm Looftinj? Over A Fovr 
Leuf Clover. Accompanletl by Antonio Carlo B 
Joblm'B orcbOBtra and his own per&UAsLve 
gnitnr playing, lie Introilnces works by native 
composers that are now being featured la Jazz 
versions hy Just about every Nortli American 
leader. Gllberto^ who sounds somewhnt lite a 
yoiithlbl Biny d'osby^ bits already arrived 
here to display his vocal charms in concert 
and more recordings are on the way, but noth- 
ing win (julte replace this first venture. The 
stereo recording Is very effective, and it 
.should he purchased before a new cover re- 
places the orlglunl. 

Guitarist Latirludo Almeida and Bud Shaiik, 
alto sax, take credit for first combining Jaaz 
and njitlve Bras^lllan music on a 10-lneh LP^ 
now available wJtli a few additions as "Bra- 
Killlance/Vol. One (\VP-1412.)) The second 
volume to be reissued was reviewed in these 
coliiniiis three years ago under the title 'HoU- 
flJiy In Ernall." and a few copies of the origi- 
nal may still be around in stores for avid 
collectors. It was the arrival of these albums 
in T^rftzll that Is reputed to have stfirted 
Gllberto. Jobini and their countrymen on the 
bostsa nova trail. It "was also one of the early 
stereo releases, and the realistic sound of 
Gary I'eaeock's bass and two Indian tabla 
drums played by Cliuck Flores helped prove 
the new dimension's ultimate worth. 



MONO 

James P. Johnson: Yamekraw 

Folkways FJ2842 

James P, Johnson: Father Of The Stride 
Piano Columbia CL1780 

At a time when the founder of stride piano 
is reiuembered In the catalogue under hla own 
name by only a brace of LPs, the arrival of 
an additional pair becomes doubly welcome, 
especially as tliey both contain material never 
released before. Setting the pace for other 
member,-! of the Harlem school of piano tick- 
lers was Just one of tlie numerous accomplish- 
ments of James P, Johnson, who enjoyed noth. 
iiig so much as a niyht spent with friends, 
joustidg at the piano. Ills accompanimeuts to 
various early blties singers were models of 
perfection, and most shops can still supply 
e>;amp!e3 of his fine playing behind Bessie 
Smith. But much of his energy during the '20a 
was expanded on writing popular songs and 
scores for musical revues. He toured Europe 
as musical director o£ "Plantation Days," and 
he was invited to Hollywood during the flrat 
days of sound on Qim. Whenever possible, an 
hour or so would lie stolen to work on more 
amliltious projects In the concert field, as 
Johnson fiaiah music's Third Stream lodg 
before the current crop of anglers came along. 

Tiirough the help of such good friends as 
Wiiiiaro Grant Still, W, C. Handy, Willard 
Robinson, and tlie auspices of ASCAP, John- 
son mot with greater success in securing per- 
formances of serlotis works in the concert 
hall and broadcast live on radio than Third 
Stream composers are able to achieve today. 
Hard as the depression was on his earnings, 
it did provide extra leisure for the writing 
and promotion of new works. The really dara- 
ngiug effect was on bis recorded output, as 
the industry stopped pressing older titles and 
set up a cry of poverty at the sight of fresh 
manuscript. So great is the demand for scores 
now that final touches are often inked in the 
studio, and this arena Is where the Third 
Stream finds its best chance to be heard. 
Because a similar opportunity was denied 
Johusoa, the present generation itnows first 
hand of his Influence from the piano styles 
of Duke Ellington and Count Basle. Those "two 
releases should go a long way toward showing 
how Johnson was puzsled by some of the 
same problems modernists face, as well as 
revealing the fact that hla pioneering blamed 
a trail for .-jueh pianists as Thelonlous Monk 
Hay Bryant, Bobby Scott, Red Garland 
Tommy Flaunagan and the late Eddie Costa. 

Until Moses Asch consented to unveil the 
composer's piano version of YanieJcra-w, the 
sole recording of the concert works stlJI 
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aroiinj wQa reputed to hn ii E.viiipjinnic reaO- 
ing oil Japanese I'olydor of tliis rliiifisodic 
flketcli abowt h Negro aectioji on tlie out- 
skirts of SnvannaL, Georgia. Lilic George 
Gershwiu'g piano roll of Ithaji^iodii in Blue, 
recialmed n yoar or so ago on KCA Victor, 
tiie piftno score Is much less dated tlian the 
orcliestrfll arrangement. Altboiigli tliorouglily 
acquainted with such fancy lures (is fttoimlism 
and moderL clissonnnce, JoIiubou endeavored 
to demonstrate bow spirituals ami eartiiy 
blues tlieines could euricli conventional frame- 
works. Wliile keeping closer to true blues 
intonation and feeling tban similar efforts by 
Dvorak, Stravinsky and Milbaiul, the orrties- 
tratlous were too blond for jtiKz eiitliiislnsts 
and too unsopblsttcnted for flic concert au- 
diences at Tvhich tbey were aimed, N'or did 
tliey reduce to tbe same common denominator 
that Gershwin's did, with the resulting huge 
attraction for the public at large. Because 
}A7.7. tastes were relatively unformed and tbe 
subject Itself not always clearly defined, ,Tolm- 
son can be excused for departing too far 
from the type of music he was best qualifiea 
to write. Now that tbe body of jazK listeners 
has grown In slKe and wisdom. Third Stream 
composers .should not make the same mlstal;e 
and let such a pri^e swim away, Rotb they 
.ind otber modern arrangers can learn much 
from Johnson's career, and a good start would 
be to try writing vigorous, ucw treatments 
of some of h:s scores, Tliey are certainly 
worthy of tbe attentions of Gary Mcli'arland, 
Oliver Nelson cr Bobby Scott. 

Anyone looking for jnaz roots will find they 
jD^roTC deep In Yamekraw^ whleb draws on a 
wide variety of source material, jneluding 
riverytime I J'ecl The Spirit, and Sum Jones 
Don Snogged His lliito}i€.f. Perry Bradford, 
who piibllshed the score nod also often col- 
laborated with Johnson, supplies an example 
of the last title among four early recordings 
of syncopated novelty tunes added by way of 
documentation. Dating from 1Q31, "and the 
days of Johnson's Ilarmony Seven, about tlie 
only dlstlnauishing feature is the leader's 
piano. 

The Columhla set also harlis back to tlie 
period of acoustic recording, with such 
classic solos from the Okeh label us Camlitta 
^TiotitM and Snow;i M&Tnitig Blues, Ten of the 
sixteen performances were recorded In JOGfi 
and never issued here, Ineltidlng Jive "with 
a small band. The presence of Gene Sedrlc, 
along with Ked Allen, J, C, Hlgglnijotham and 
Sid Catlett, points up a eomparlson to one 
of Pats Waller's priceless band dates, Anna 
Robinson slugs the Langston Hughes lyrics to 
Hungry liluee, and Duke ISllington remi- 
nisces on the linear about his old friend and 
mentor. 



Ten Great Bands (Five Volume Set) 

RCA Vielor LPM6702 

The bands of the svping era always played 
for dancers, and the listening audience could 
be grateful for any brilliant jaKZ solos. Tbia 
five-disk gathering Is j>retty much proof of 
the pudding, ae the ten great bands presented 
by producer Brad McCueii are largely involved 
in typical dance sets, with the cboice JazK 
bits firmly imbedded In set arrangements, 
At)ouf the only exception Is Lionel Hamp- 
ton's small studio crew of sldemeu borrowed 
from Duke Ellington and Benny GoodmaTi. 
Each leader is alloted one side ctiusisting of 
six selections, and the programs recall one 
of the many radio iiroadcasts from resort or 
hotel ballrooms. Every number Is new to IvP, 
and a few were never isstied before, notably 
Tommy Dorsey playing a 12-incb TS rpm ver- 
Eion of f^tii Getting Bentbuental Ovf,r yon, 
a second Goodmaii mnstur of Please Re Kind, 
and Ivic Anderson vocalizing on Ellington's 
Jump For Joy, Parents with a sedate Image 
still Intact are advised to Iteep modern youth 
from laying hands on such nonsense son^i^rs as 
Hal Kemp's reading of Three Little Fishes, 
trarry Clinton's Al}litL DahTja, and Count 
Basle's Open The Door, Richard^ Glenn Miller 
and Louis Armstrong are also head from, and 
Oral] "Lips" Page joins Artie Shaw on TaJce 
Off Your Shoes, Ilal/y. The collection, which 
carries a reduced price tag, seems to be 
pressed for utility from linrder material than 
current stereo releases. Si 




to make professional quality stereo 
tape recordings your recorder must 
have ijj |£| r|| three heads 

All professional tape recorders have three separate heads— one erase, 
one record, one playback. Record heads and playback heads have different 
gap widths, A wide gap record head is a must to record all the sound on the 
tape. A narrow gap playback head is a must to reproduce all the sound from 
the tape. Professional quality sound on sound recordings can be made only 
on a recorder with three heads. 

The Concord 880 was designed for Connoisseurs of fine music— for 
those who want to hear and appreciate the difference between ordinary 
tape recordings and the fine professional recording and sound reproduction 
of the Concord 880. 

Other important professional features of the Concord 880 include: 

■all push button operation -three speeds 

■4-track stereo recorc — playback "built in monitoring 

■ new varisync flutter free 
salient pole drive motor 

■ sound with sound recording 
" exclusive Concord computerized 

channel indicator 

The 880 includes two professional dynamic microphones in a compact unit 
perfect for use as a portable stereo recording and playback system — ideal 
as a permanent part of your hi-fidelity music system. 

Compare the Concord 880 and see why it offers nnuch more— 
in performance — in features — in reliability— in value. 
Make a recording quality comparison test at your dealers — 
if you're a connoisseur you'll hear the difference, 
// you'd like a copy of Concord's booklst, "All the Facts" 
send ivi to Concord Electronics Corporation 
The best value in Stereo Tape Recorders — under $400,00 

CONCORD 880 

CONCORD ELECTRONICS CORPORATION 



■ dual full range speakers 

■ 10 watt dual ampliiier 

■ dual cathode follower high 
impedance outputs 
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LEAKAGE INDUCTANCE 



any form of amplifier matching a dy- 
namic speaker. 

Now ive add the impedanee-ehaiiging 
feature made extremely simple by leak- 
age inductance. At higlier frequencies, 
the amplifier is matched by the 600-cps 
value of loudspeaker impedance. But at 
lower frequencies the same matching 
load for the amplifier is provided by an 
impedance several times as great, follow- 
ing the ideal impedance curve of (D). 
With an impedance following this curve 
the output tubes would 'see' a constant 
resistance. This immediately raises the 
natural power-available curve of (B) to 
that shown at (E), without any change 
in damping factor. 

Note that now the amplifier comes 
close to correct match at frequencies not 
far above and below the resonant peak 
in impedance as well as at the minimum- 
impedance frequency from 600 to 1000 
cps. The impression of increased availa- 
ble power can be tremendous, and dis- 
tortion is maintained low, lieeause the 
output lubes are matched raore closely 
to their correct load impedance at all 
frequencies. It's like multiplying the 
available power of an amplifier by five 
times or more, and cutting its distortion 



{from page 30) 

at the same time. "Who can object to 
that 7 

Figure 13 shows how it's done physi- 



OUTPUT 1 




(A) 



3 



3 



(S) 



Fig. 13. Arrongement of special outpot 
transformer with impedance match of 
curve (D), Fig. 12. 



cally. At (A) is the circuit, while (B) 
shows the physical layout of the wind- 
ings in the window space that will 
achieve it. 

In summai7, these few examples show 
the versatility of leakage inductance 
when used as a circuit element. Because 
of power economy, in that last case, the 
output transformer, with its extra wind- 
ing, can actually be smaller than in the 
prototype amplifier, while still deliver- 
ing much more power to the loudspeaker. 
Proper use of leakage inductance in 
audio work comes the closest we have 
seen to enabling you to "eat your cake 
and still have it." X. 

1. N. n. Crowlmrst, ''Output Transformer 
Design," Aumo, Sept., 1956. 

•2. N. IT. Crowhurst, "Leakage Indue tanee," 
Electronic Engineering, vol. 21, pp. 
129-134; April ]949. 

3, Is. H. Crowhurst (Tannoy, Ltd.), "Im- 
provements Relating; to Electrical 
Transformers," Brit. Patent No, 734,- 
;W6 ; July, 19-55. 

■t. N. H. Crowhurst, "Stereophonic Sound," 
Jolm F. Kider Publisher, Inc., New 
Yorli, N. Y., 1st ed.; ]957. 

5. N. H. Crowhurst, "A new stereophouie 
amplifier," J.ll.H. Transaationit on 
Andio, Vol. AU-y, Ko. 3; Mav-June 
1961. 



WHEN A PAIR OF ACES MAKE A FULL HOUSE 



••■^ ^^^b^^^H I — Dynamic Directional Microphone 

/ J^J^ ^^^^^^^^H \ / A ' the premier mfke for semi-pro 
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lape recording 
K 50 

Dynamic Headphones 

the premier phones tor serious 

mosic-Jisteners 

For the home music fan, this pair of aces 
from AKG (Vienna) guararjtees a house full 
of audio pleasure. Fuir-range input to the 
recorder, full-range output to the ears — 
mono or stereo. Both are well within 
modest budgets. Hear them at your AKG 
Dealer — or write today for details. Elec- 
tronic Applications, Inc, Wilton, Connect- 
icut/{203) PO 2-5S37/TWX WJLT 425, 
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LIGHT LISTENING 

[from page 10) 



tioia. in p^irtlculflr, recortltia witJi tlie 
closi^Tip imjijiol. of the rt^st of tlie orciiestra. Is 
kppt vcrry busy, Certnijily the oian at the mix- 
ing bOKrt] (loaerves a special ^vord of conitnen- 
ilntioD. The 35 MM technique renlly ffcta n 
cJinnce to shine lu this release as the Ijlglit 
orgftuinaliOQ suhjects eaeh pasisaj^e to miero- 
Ecopie scrutiny. It's a scrutiny ihe HMnie in- 
Btrunientsj would never t'ct were you to listen 
to the same record in^^ session from any seair 
in tlie house. 

The Mdachrino dixe n^iy seem tame should 
you happen to play It right after the Com- 
mand opus. Considered on lis own iherlts, if 
3s easily rhe best Eonndin^; slcreo disc we have 
to date i>y Melachriuo's smooth-\vOTkiit£r outfit. 
Perspeetive ie just as natural as the Instru- 
mentiiJ tltiihre; you see the ordicstra instead 
of Bwimmiiig about inside it. The response in 
the rhythm Ecoiioa Avould iTidieate that a dif- 
ferent mike has been aimed at the batis fidtUc. 
That stalwart of the rhythm area noiv ciucrges 
in a reproduced form that sonii^how miiuagcs 
to eotubine lushuess with the good tijrlit sound 
found only in the best of tociay's stereo discs. 
MeJachrino's Jhjcup of tunes inclndew several 
of the romp Oscar's it(.^in!5 ttaiit iiro iieMoni per- 
formed thea^^ (lays : lieacfi inff jor the Moon 
from iJie 1 930 Uonrdwjiy show of the snune 
name and When 1 Lost You written by Berlin 
in 1911^ following the death of his lirst wife. 
Althou^^h far less seni^atlonal than the (Jom- 
mand disc, this release will hold its appeal 
when the latest fjids have died away. 

Sergio (^ronchk; Romantic Italian Songs 

RCA VEctor LSC 2640 

VVben one of the characters In Cole Porter's 
'*Kiss Me Kate" remarks that there's lots of 
"auall" In Cremona, he Is tellLng only pJirt of 
the story, RCA's latest tenor discovery hap- 
pens to he a native of that Italiao city. Jf 
Sergio I^-ranchi continues the pace he has set 
in hi:^ debut all>um, he is sure to do almost Hi^ 
much for Cremona as he will for the coffers of 
i:CA. With the hnlld and looks that K/Ao 
Pin7,a had at the start of his eareefn Franelii 
is bound to prove strong box oflieo in concert 
appearances, Wlienever a i>ro[nl^lng tenor 
emerges from Italy these days, he i;^ usually 
snapped up by the opera impcesarios but liCA 
Victor seems to be jrrooming Kraiiciu to oc- 
cupy several niches in their artist roster. 
Since tlie i^eath of Mario Lanaa, Victor has 
been without the services of a tenor able to 
hell out the romantic Italian son^s that al- 
ways iicJl to the record buying publie. lilveri 
when hauKa Wiis around, he wasn't able to 
match all the talents of some of the tenors 
under contract at other labels. Such tenor 
stai*s as Giui^eppe Dl Stefano^ Franco Corelli 
and Mario Del jMouaco have done well w\ih 
NeopoUtan songw. UCA js now going after that 
marlict with a talent discovered in England by 
conduelor Norman Luhoff. Before the tenor 
eame to Lnboff's attention on the Uritissb tele- 
vision pro£jram ^'f^unday Ni^ht at the Pal- 
ladium/' lie had gone through m^ioy of the 
prLdiminary stages for the career he now 
faces. When Franchi's family moved from 
Italy to South Africa in IG52, he studied 
voiee while working as a part-time draftsman* 
Once his career got under way In opevettan he 
was soon signed for an operatic tour by iSouth 
Africa's foremost Impresario. Cuncerl and tele- 
vision appearances in fjwiuerlantl, Germany, 
Fiauee and Holland preceded Fraiichi's en- 
counter with Lubofi: in March 100^. The tenor 
wag hired hy RCA on the basis of two selec- 
tions recorded in England iind shipped here 
for audition. Perhaps an even more siguiTieant 
augury is the fact that Sol Hnrok sigm^d 
Fran Chi for an American concert tour sight 
unseen after listening to his recordings. Jn his 
debut album the tenor is assisted by a ehurus 
and orchestra under the direction of Wnlly 
Stott. The program includes a eross section of 
Italian favorites {Mtircahtarej 0 Solo Mw, 
^fattit\ata and Torna w iiorriento) which 
Fritnehi delivers with the proper amount of 
quicksilver in the voice. All he needs now is 
the final layer of poise and polish that an 
American ront:ert tonr is .^ure to give him. ^ 
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EDITOR'S REVIEW 

{from page .16) 

diiim with quality programming. We are all aware of 
tlie fact, that AM radio (except for a mere handful of 
ylations), when confronted by the challenge of TV, 
took to the lowlands where quality programs were con- 
cerned — some people haA'C been u)ikind enough to call 
AM radio "a giant jukebox,'' Oji the other hand, we 
are aware also that FM radio (except for the adjuncts 
to some large AM stations) generally has had a much 
higher quality of programming, as well as an inher- 
ently better sound quality. Unfortunately ( or perhaps 
fortunately?), the higher cultural order of the FM 
programming has provoked little interest amongst the 
major advertizers. We will not speculate why. Now, 
however, with the advent of FM-stereo and the attend- 
ant original excitement, some major commercial inter- 
ests have taken notice to the extent of actually plunk- 
ing down money for a network FM program. Yes, 
network 1 A combination of 40 FM stations which are 
members of, or affiliated with, the QXR Network. To 
our way of thinking this is of potentially greater value 
for tilts audiofan than FM-stcreo itself since with 
major budgets there uiidoubtedly w-ill be a greater 
emphasis on live ])erformances than heretofore, live 
performances by the great artists. Also there will be a 
much more active heralding of FM and its virtues. We 
may well experience a surge of excellent programs. 

Transistors 

For many years the transistor has tantalized the 
audio engineer because of certain technieal properties: 
it is a low-impedance device with extremely fa.st recov- 
ery time. Of course we have all heard about those other 
virtues of low heat and small size (idnausenm; frankly, 
these virtues are significant only in military or mobile 
applications. To the audiofan, the only reason for 
conntcjianiring a new device is that it will give him 
better performance. Thus we come back to the proper- 
ties we mentioned at the ontset which permit greater 
bandwidth with excellent transient response. Unfortu- 
nately in the past, engineers have been unable to take 
advantage of these devices because tlie good ones were 
just too costly — and not because the devices didn't 
exist. Now, several manufacturers have decided (or 
rather the engineers have convinced inanageioent) that 
the transistor provides such excellent performance that 
they should market equipment even though the tran- 
sistor prices are still relatively high (lower than they 
w'cre but still 10 to 20 times higher than tubes in power 
applications). Actually, this decision to go ahead wiH 
materially affect prices in future equipment as more 
transistors are used in audio applications. Thus w^e 
can see a trend in motion : this year there were very 
few types of transistor equipment available and those 
that did appear were relatively expensive; next year 
there will be much more equipment wuth some reduc- 
tion in the price level — ^we would expect major entries 
this year ; tlie year after next there will be some second 
generation equipment ; and again many new entries. 
Altogether we would expect that transistor equipment 
wdll be as common as tube equipment two years from 
now {yes, we think that they will co-exist). We also 
expect "transistor fever" to become virulent during 
this period of time. If you are like us you ean expect 
to get bitten by the bug (we are not able to resist a new 
device) therefore start saving those pennies now so 
that you don't have to raid yonr child's piggy bank- 
again. ^ 
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THE 
-n^'^'FAIRCHILD 

LUMITEIM " 
ATTEIMUATOR 



No longer must yoj have loise in your 
audio circuits due to mechanical resis- 
tance systems. Mow, the FAIRCHILD 
LUWIITEN, the most advanced concept 
in professional attenuator design, uses 
a beam of light to change resistance, 
and provides absolutely noise-free atten- 
uation. Total operating reliability is also 
assured because theFAIRCHILDLUMITEN 
eliminates the critical disadvantages of 
conventional attenuators such as dirty 
contacts, static charge buildup, erratic 
attenuation, abrupt, shaky fades, and 
cotitinual maintenance. 

In addition, the FAIRCHILD LUMITEN 
allov^s flexibility in console design. At- 
tenuator circuits can be controlled re- 
motely by placing the FAIRCHILD 
LUMITEN attenuator actuator at the 
location and the attenuation netv^ork 
hundreds of feet avifay at the same time 
utilizing inexpensive connecting cables. 
The result is a tremendous cost reduc- 
tion in wiring and also the ability to 
change levels from a remote point with- 
out the use of expensive servo systems. 
This design also eliminates the problems 
of noise pickup in signal cables going 
to and from conventional type attenua- 
tors including the problem of noise 
Cross tdik 

The FAiRCHILD LUMITEN system of 
level control can honestly be considered 
the first real breakthrough in audio 
attenuation systems. 

The FAIRCHILD LUMITEN is available 
in both slide type (Model 668) or rotary 
type (Model 669) in 150 and 600 ohm 
resistances for either adjacent or re- 
mote operation, 

Fatrcfiild Lumiten prices: 
$39.00 to $59,00 

for compfe*e delpih wrife 




ABOUT MUSIC 



Harold Lawrence 



A Tale of Two Halls 



PHlLHAR.MONic HAi,L !it Lincoln Center 
is settling down. The first week was 
hectic. There was opening night with 
the milling throngs, the ropes and barri- 
cades, 800 chauffeur-driven limousines, el- 
egant ladies and their well-dressed eseorts, 
police in tn:!ccdos, klieg lights and television 
Bam eras. Inside the auditorium, Leonard 
Bernstein waited in the wings with a l)at- 
tery of over a hundred orchestral musi- 
eians, three choruses, and thirteen famous 
soloists. For social and cultural elite it was 
the biggest nig! it in New Yorlt since the 
opening of the Museum of Modern Art. 

For Dr. Leo Xi. Beranek it was one of 
the biggest nights of his career, Aa presi- 
dent of Bolt, Beranek, and Newman, he had 
been entrusted witli the acoustical design 
of the first public concert hall of orebestral 
size in New York since Carnegie Hall was 
built in 1890, Now tlie distinguished au- 
dience moving up the escalator toward the 
spanking new hall would, in less than two 
hours, size up the result of sii years of 
planning, which included an intensive study 
of 54 concert and opera halls on four con- 
tinents. What would they say? 

"The first niglit wa,s a near disaster, 
acoustically," reported Harold C. Sehou- 
berg, critic of The Nc^ Yorh Times. "Lis- 
tening to the music in Philhnrmonjc Hall 
on opening night was like hearing a giant 



hi-fi set, with the characteristic shrill and 
hard high-frequencies so dear to hi-fi bufifs," 
wrote Paul Henry Lang in The New York 
Rerald Tribune. 

WhaX had gone wrong? Not a thing, said 
the acousticians, who had not made flat 
predictions that the haU would be trouble- 
free from the start. Provisions had been 
made for "tuning" adjustments, using can- 
opies, bafTles, risers, absorptive and reflec- 
tive panels, and other devices. Dr, Beranek 
estimated that these refinements might keep 
the acoustical engineers busy in Philhar- 
monic Hall for as long as a year after 
opening night. Furthermore, he stated that 
no other hall had as much built-in sonic 
flexibility. Meanwhile the controversy hov- 
ered over Philharmonic Hall like the 106 
acoustical "clouds" above the audience and 
orchestra. 

As expected, critics drew comparisons 
between Philharmonic Hall and London's 
Koyal Festival HaU, the forerunner of the 
modern concert halls, (It is interesting to 
note that Mr. Hope Eagenal, the acoustical 
consultant to the builders of Eoyal Festival 
Hall, was engaged by Lincoln Center to 
advise on Philharmonic Hall.) Philhar- 
monic Hall generally came off better than 
its English cousin, although in point and 
descriptiveness the opinions were remark- 
ably close, 

"The double basses simply cannot be 




Royal Festive) Hall, London, 
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RECORDING EQUIPMENT CORPORATION 
]0-40 45th Ai/e,, Long Island City I, N. Y, 
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heard." (Leopold Stokoivski on the Eoviil 
FesUval Hall) 

"Either there is amplifieafcieii or there is 
EOmething wrong, I haven't heard a cello 
or a double baas yet," (Virgil Thomson on 
PhiUiannonie Hall) 

* # « 

"The laek of bass in the hall is the most 
aerioua problem," (Dr. Leo L. Beranek on 
Royal Festival Hall) 
"... a decided lack of bass. . 

baa.ses do not seem able to ^ 

weight." (Harold G. Schonberg, The New 
York Times, on Philharmonic Hall) 



Cellos and 
carry their 



"The fault is that the hall is lacking in 
resonance. . , One never gets the feeling of 
a tremendous sound of a resonant chordiug. 
The part writing is always too clear when 
shordal climaxes are desired." (Sir Malcolm 
Sargent on the Royal Festival Hall) 
"Sound was too dry, resonance was almost 
completely lacking, and low strings could 
scarcely be hoard." (H. C. S., The New 
York Times on Philliarnjonic Hall) 
« * 

"The back stalls under the grand tier are 
to be avoided. , . here it seemed that a 
thick blanket had been suspended between 
orchestra and audience, and the resultant 
sound had no more 'stage presence' than 
has the seedy caechlnation of an inferior 
phonograph." (Geoffrey Sharp Musio Ee- 
view, May 1951 on the Eoyal Festival Hall) 
"In the leges and in the extreme back of 
the hall, the sound thins out a bit; and be- 
cause of the lack of Ijass, the effect is not 
unlike that of a high-fidelity outfit with 
the bass control out of the circuit." (H, C. 
S., The New York Times on Pliilharmonic 
Hall) 

"Two kinds of music suffer the most; the 
elusive, atmospheric piece, and the sump- 
tuous late Romantic scores of "Wagjierj 
Strauss and Rachmaninoff," (Desmond 
Shawe-Taylor, New Statesman and Nation, 
on the Royal Festival Hall) 
"The concensus is that the hall is best for 
intimate music, where the clarity of acous- 
tics helps quiet sounds along." {The New 
York Times on Philharmonic Hall) 
* * » 

"The acoustics are first-class with regard 
to clarity J in fact, frighteaingly so." (Sir 
Malcolm Sargent on the Royal Festival 
Hall 

"In this hall the sound is metallic and 
tinny. There is no warmth." (Leopold 
Stokowski on the Royal Festival Hall) 
"To many auditors, clarity rather than rich, 
ness of sound seemed the chief tonal char. 
aoterJstie of the ball." (Koas Parmenter, 
The New York Times on Philharmonic 
Hall) 

» * * 

"At Festival Hall today, even after some 
changes, (the reverberation time) stands 
at 1,5, and when there are standees, (it) 
drops to 1.4." (Howard Taubman, The 
New York Times, May 11, 1958 on the 
Eoyal Festival Hall) 

"There is every reason to believe the hall 
Ttill be properly tuned. . . but there is also 
every reason to believe that it will be a 
sharp, clear, dry auditorium rather than a 



the manuar turntable you can play automatically 



A superbly engineered jnit developed especially 
for use in high quality tnjsic systems for faith- 
fully reproducing high fidelity stereo and mono- 
phonic recordings. Plays single record manually, 
ajtomatlcally or continuously, and jp to 10 rec- 
ords, automatically. Operates at ■-- 



four speeds. Has a heavy die-cast, 
12-iuch balanced turntable, mass- 
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counterbalanced tone arm and 'feather-touch' 
pushbutton automatic controls. Model lOH with 
hysteresis-synchronous motor, $99,50; Model 10 
with heavy-duty induction motor, $89.50 (prices 
are less cartridge and base). Descriptive litera- 
ture at your dealer, or write to 



Benjamin Electronic Sound Corp., 
80 Swalm St., Westbury, N.Y. 
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RECORDS 

SOUND-ON~ SOUND 




LAFAYETTE 
PROFESSIONAL 



QUALITY 4-TRACK: 
STEREO TAPE RECORDERS 

Here Is professional quality at Lafayette's low price. Compare 
this dependable portable tape machine with others and you 
vifill agree, the RK-155 is tops, 

• Playback 4 and 2-track stereo; 4-track monaural • Record 
4-track stereo and monaural • Dual level meters • Built-in 
amplifiers anci 2 full-tone stereo speakers for hi-fi sound 

• Response: 40-18,000 cps at 772 ips • 2 Speeds: 3Ya ips 
& 7V2 ips • Plays reels up to 7 inches • Complete with 2 
dynamic mikes, output cable, tape reel and 1200 ft. of tape. 
RK-155WX With Carrying Case Net 169.95 



A 

Dinplete 
recording 
studio 
in one case 



169!>s 

NO MONEY DOWN 



LAFAYETTE Radio ELECTRONICS 
I Dept.AL-2 P.O.BoxlD, 



I Syasset, L.C, N.Y. 
I 

I NAME 

I ADDRESS 
I 



□ Rush me FREt ass 
Giant Sized Pa^cs 
19G3 CataFoE;. 




□ HK-155WX 



enclosed 



CITY. 



.ZONE 



STATE 



LflFAYCTTE Radio ELECTRONICS 
Syosset, L.I., N.Y. 

OTHER LOCATIONS 
Jamaica 33, H.Y. Scarsdaic, N.Y. 
Hew Yor)i 13, N.Y. Faramus, N.J. 
Plainfield, NJ. Newark 2, N,J. 
BroiDi sa, N.Y. Boston 10, Mass. 
Natick, Mass. 
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FOR A UMiTEV TIME! 




PORTABLE... 

PROFESSIONAL. 
PRECISION-MADE! 




BUTDBA is a precision tape recorder, qual- 
ity-engineered and hand -crafted by skilled 
West German technicians, offering perforin- 
ance and features never before found In 
portable recorders! 

UNEQUALLED FEATURES: 

4 hrs. recotding or play back on 5 inch reels 

• Exceptionally fast forward and rewind • 
Instant start and stop ■ 2 motors with tran- 
sistor'rzed electronic speed control • Separate 
volume and tone controls • Built-in pust^ putl 
amplifier and 5" f. 1" heavy-duty speaker • 
Tape position indicator • 40 hrs. operation 
from 3 ordinary flashlight batteries • Fully 
transistorized, battery orfl/C operated. 

SPECiFICATIONS: 

Response: 50 — 13,000 cps 6 3'/j ips, 
60—6,000 cps ® VA ips • Half track • Flutter 
and wow: Max. .2% @ lYi ips • Mike input 
—200 ohms; line input lOOK ohms • Compact 

• Lightweight • Complete with dynamic mike 

• Full line of accessories available. 



mellow one." (II. C. S., The Nevi Torh 
Ti-me.t, on Phitliarmonic Hall) 

4 tt * 

The above eriticisma would seem to in- 
dicsite that Philliurnionic Hall and Eoyal 
Festival Hall have cmmnon traits — bass de- 
ticiencv, lack of reaonaneCj irregular dis- 
tribution of sound. However, the New York 
hall does not seem to suffer from the lack 
of liomogcneity noted by most critics of 
the Royal Festival Hall: 
"The YoiiMs of individual instruments often 
seem isolated, . . You hear every souud 
made on stage — not only the sounds meant 
to be heard but even the turning of tlie 
pages and the accidental touch of bow 
against music stand," (Howard Taubman, 
The Neiv York Times) 
"One is inclined to hear each instrument as 
a separate entity." (Alec Eobcrtson, The 
Gramophone) 

Dr. Beranok's reply to tlie critical recep- 
tion of Philharmonic Hall is to move pan- 
els, lower or raise clouds, csperiment vvith 
risers, replace screens, and otherwise alter 
reilective surfaces. One concert-goer (Sey- 
mour Solomon, President of Viinguard 
l?eeords) recently proposed a more drastic 
method of improving the auditorium's a- 
eousties iu a letter to The New Jorl: Times: 
"An educated guess would be that adjusting 
sound-reflecting panels will not alter the 
basic sound quality, and that nothing short 
of structural alteration will snfEce. To be 
considered is the possibility of constructing 
a more resonant flooring under the orclies- 
tra to reinforce .md amplify the bass res- 
ponse of the instruments." 

As of this writing, acoustics at last are 
taking second place to mnsic in the review 
columns. Meanwhile the tuning continues. 
What will tomorrow bring? More bass, bet- 
ter distribution of sound f Smoother fre- 
quency response? "Whatever the outcome of 
future adjustments, Philharmonic Hall, lilte 
Royal Festival Hall, promises to remain 
controversial. IE 

Recommended RE.'iDih-Q: "Music, Acoustics 
& Architecture," Leo L. Beranek ; John 
Wiley A- Sons, New Yorl;. $17.50 



LETTERS 

(from page 6) 



Condenser Microphone Matching 

{The following letter is reprinted from 
last inoiith- with the innluHon of two para- 
graphs v:hieh sigiiif.car>.th.! a(!d to its 
in eaniiui.) 

Sis: 

The amplifier in all professional eon- 
denser microphones is in itself basically 
an impedance-raatehing device; it converts 
tlie extremely high diaphragm/grid im- 
pedance (.approximately 180 megohms) to 
a balanced low -impedance line suitable for 
long cable runs. It is by nntnre a voltage 
amplifier and is, therefore, incapable of 
any power output. The impedance that 
is listed iu the European specifications, 
usually either 200 or 50 ohms, is the 
source impedance looking back into the 
microphone Output transformer. If the 
transformer load is improper, it will re- 
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Troubleshooting High FiDEuirr 
Amplifiers was written specifically 
for the service technician and the 
audio hobbyist who specializes— 
or wants to specialize— in the 
growing and highly profitable field 
of audio and high fidelity service 
and repair. 



PREPUBLICATION OFFER 



PAY ONLY 
$2.20 

FOR THIS 
NEW BOOK 
PUBLISHED 
AT $2.95! 



This book is for the hobbyist and 
technician who wants to know the 
plain and simple approach to 
TRouBLESHOorirtG High Fidelity 
Amplifiers. Twelve fact-filled, illus- 
trated chapters spell out the most 
direct approach to curing both, 
vacuum tube and transistorized 
amplifier ills. Everything from in- 
struments and test procedures, to 
servicing transistorized stereo 
amplifiers. Is covered In a writing 
style that makes it easy to read 
and absorb. 



Published at $2.95 . . . YOU SAVE 
25% when you order this important 
book at the special pre-publication 
price of only 52.20. Send for your 
copy today. We pay the postage*. 



Radio Magazines, Inc., Dept. T62 
P.O. Box 629 
Mineola, New York 

1 am enclosing $ , please send 

me copies of Troubleshooting 

High Fidelity Amplifiers*, by Mannie 
Horowitz. 
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fleet back into the plate circuit of tiie tube 
and slii£t tlie operating point to n iion- 
liiiear portion of the curve, Tliia traiia- 
former shouK never look into an imped- 
anae Jess than 5 times the source value. 
Since American input trangformera do not 
Ii;ive lOGO-ohm strapping, these micro- 
phones can never bo operated with a 200- 
ohm source impedance. They should always 
bo .strappcci for the 50-ohm impedance. 

In order for the console preamplifier 
input transformer to see the nominal im- 
pedance in use today (lo0/350), it is 
necessary to insert building-out resistors 
in the legs of the microphone output trans- 
former. These should be in the order of 
G0-7a ohms so that the total impedance 
see7i by the preamplifier input transformer 
is in the order of 200 olims. 

This modification has been included in 
most all European condenser microphones 
imported through regular channels for the 
past two or three years. Anyone that is 
operating microphones older tlian this 
would be well advised to perform these 
modifieations in order to reduce high-fre- 
quency distortion. 

The problem of overload of the console 
preamplifier ,Tnd the internal microphone 
amplifier due to close-miking techniques 
has only one satisfactory solution. This 
is an integral attenuator in the microphone 
itself between the capsule and the pre- 
amplifier grid. While padding of the micro- 
phone line at the console input will pre- 
vent overload after this point, only the 
above mentioned type of attenuator will 
protect the microphone itself. 
Albert B. Grundy 
International Electro a eon sties. Inc. 
333 Sixth Avenue 
New York 14, New York 



And Still More 

Sir: 

I am flattered by the interest and com- 
ments generated by my article "A conden- 
ser microphone miser" in the October 
issue. It is regrettable that they have been 
made, in large part, because of a termina- 
tion error (200-ohm source rather than 
50 ohms) and as a result, the major philos- 
ophy of my design has been missed. Some 
degree of clarification is obviously re- 
([uired. First, let me say that while the 
schematic was obviously in error and im- 
plied an impedance-matching connection, 
the text belies this approach by the very 
terminology employed: ''In order to pre- 
vent overload -within the microphone pre- 
amplifiers , . ." That the microphone 
amplifier should work into a load imped- 
ance considerably higher than its source 
impedance is not open to conjecture and I 
wholeheartedly agree with Mr, Temmer 
and Mr. Grundy. 

The manner of accomplishing this re- 
quirement, however, is the subject for con- 
troversy, and is, in itself, the basis for 
my design. The input transformer of the 
standard console is normally employed 
with an unloaded secondary and exhibits 
a frequency discriminative response when 
fed from a source other than the specified 
nomijial impedance. This response varies 
witli the individual transformer employed, 
of course, but it can be generally stated 
that the high-frequency peaking as a result 
of "undeterminating" the input is unsatis- 
factory and can run as high as 5 db. This 
condition is satisfied by a resistive network 
between the mike and transformer which 
allows the source to "see" its proper load 
while simultaneously providing the neces- 
sary input impedance for the transformer. 
With respect to the unloaded -secondary 
condition, Mr. Temmer is quite eorreet. 
The loaded secondary of my design does 



not present the same problem and allows 
the mike to feed directly to a higlii^T input 
impedance (Eef. my letter November issue) 
■w-itliout an appreciable peak. 

It should be obvious, therefore, that a 
resistive network is not only not required 
for proper performance, but the attendant 
loss of approximately 12 db -vrill render 
tills mixer unusable from a sensitivity 
standpoint, and also, will negate any flcid- 
bility gains from this design. I, therefore, 
reiterate the recommended ideal input 
termination for my design: The Neumann 
U-47 microphone should bo strapped for 
50-ohni impedance and fed directly to an 
input tran.sformer having an input of 250 
ohms and a secondary of l60K ohms 
that is loaded with a lOOK potentiometer, 

Wir.UAM G. DiLLEV 

514 E, Averj' St., 
San Bernardino, Calif. 



SPEAKERS 

{from page 22) 

3. H. ¥. Olson, "Elements of acoustical 
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New York, 1960. 

7. J, F, Novak, "Performance of Enclo- 
sures for low-resonance high -compliance 
loudspeakers," J. A. E. S., No. 1, 29, 1959, 




Whetlier your porticular requirements in a iope recorder are simple or 
complex ... whether they demand multiplex 1 FM stereo) recording focilities 
or something less . . . wiether they reflect the demonds of hobby or profes- 
sion^ of quofity over portability or vice verso . . . choosing the o^e right tope 
recorder for you has ncv^ become as simple as A-B-Cl 

There are now 4 Noreko 'Continentals', One for ever/ purpose. One for 
every purse. All guiid-Crafted for you by Philips of the Netherionds. Each 
designed to provide its owner with the features best suited to his special 
requirements,— whether on vacation, on location, in the home, studio, office, 
church or schoof. 

For a pleasant demonstration, visit your favorite hi-fi or photo deoler. Wriie 
for Brochure A-12, North American Philips Company, inc.. High fideiily 
Products Division, 230 Duffy Avenue, Hicbvil/e, Long Ishnd, New York. 




Ir\ CyrocfCT or.d '.hirj,ughou\ iuiy free world NofeJca is tyiov/r? qs 'tUe fhiNpi' 
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rtfCessional Tape {tetorder 



Wade in U.S.A. 
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73 PRODUCTION COMBINATIONS 

• • • 

For Home - Studio - Recording Lab 

• • • 

Tops in Performance per Dollar 

Write Dept. 1262-A for 
personalized information 
on your specific needs. 



CROWN INTERNATfONAL 

Divi&ion of 

tNTERNATIOHAl RADIO & ElECTRONICS CORP. 

ElKHARL INDIANA 




The First Book of its Kind -No Other Like It! 

SOUND in the THEATRE 

by Harold Burris-Meyer and Vincent Mallory 

l^othing like SOUND in the THEATRE 



has ever been published. It is the first 
book to set forth in authoritative detail what 
you can do with sound by electronic control, 
wid how to do it whenever the source (singer, 
musician, speaker, etc.) and the audience are 
present together. The book develops the re- 
quirements for electronic sound control from 
the necessities of the performance, the char- 
acteristics of the audience (hearing and psy- 
choacoustics), and the way sound is modified 
by environment, hall, and scenery. Sound 
sources are considered for their susceptibility 
of control and need for it, and the many tech- 
niques for applying electronic sound control 

V are described and illustrated in thirty-two spe- 
^^ific problems. From these problems are de- 

ADIO^ 

^OAZiNES, (NC 

V AC-1 

It OfHce Box 629 
i»olo. Now York 



rived systems and equipment specifications. 
Complete procedures are given for: Planning, 
assembling, and testing sound control installa- 
tions— Ariiculating sound control with other 
elements of production-Rehearsals and per- 
formances - Operation and maintenance' of 
sound control equipment. 

THE AUrnORS 

During the past thirty years, the authors have developed 
the techniqjes of sound conircl in opera, open-air amphi- 
theatres, theatres on Broadway, theatres on-the-road and 
off' Broadway, in concert hsils and night clubs, in Holl«- 
wood and in the laboratory. Some of their techniques are 
used in broadcast and recording as well as in perform- 
ances where an audience is present, from Iheir laboratory 
have come notably successful applications of sound con- 
trol (0 psychological warfare and psychological screening. 




1 enclosing my remlrmnct for tlOXO 
my copy of 

ND In the THEATRE posipaid. 

C.O.D., mil booka eent postpaid in U.S.A. 
poMCliionH, Canada, and Mexico. 
(Oc for Foreign orders.) 



An invjitu^ble ittntt\tt -4in ii 
dispEfiublf ivJdc loi ^nyoftf 

plele techftelffiicil ihei^urui los 
the en£tnreT, aFchltfct. ^tiitnti, 
techntciJn„ sEudtnr. jnd Itsshcr 
conccrjietE wilh \ht JtinlmmtnX 
n\ i«uitd liid speech. 




ATTENUATOR 

[from page 23) 

fated is fluding some resistors of the 
values shown. The best way is to select 
them, using .a Whcatstone hridge, from 
a large stock of 5-per-cent resistors. This 
is what the author did. Of course not 
everybody has access to a bridge The 
next best thing would be to use the nearest 
5-per-cent value without attempting to 
bridge them. Actually, this can be quite 
good in some cases since the manufac- 
turers usually hold a tighter tolerance 
than 5 per cent on these resistoi-s. A 
range of 3 per cent is what you usually 
find hutj of course, you can't depend on 
it. Also, not all the exact values you need 
fall close to a 5-per-ceut value, either. 
If you want a 1-pcr-eent attenuator and 
don't have a bridge you will just have 
to invest in a supply of 1 -per- cent re- 
sistors. These can be obtained from any 
good electronic wholesaler. Be sure to 
get deposited carbon and not wire 
wound. Although the latter can have a 
higher wattage rating than the carbons, 
Va-watt units are more than sufficient for 
home use. For example, ten volts rras 
across 600 ohms is only 0.17 watts. In 
general, wire-wound resistors have a 
poorer frequency response than the 
equivalent carbon. Thirty i/a-watt 1-per- 
cent deposited-carbon resistors will cost 
you about $10 if you remember to get a 
quantity discount. 

Selected 5 -per- cent resistors, then, are 
a better deal if you can borrow a Ijridge. 
There is one cateh, though : if you aren't 
careful when you solder them in you can 
increase their value over what you meas- 
ured by up to 2 per cent- — these resistors 
are sensitive to overheating, So leave 
lots of lead length when you solder and 
use a heat sink as well. Long leads won't 
hurt anything and can make as nice a 
looking package as if you cut them short. 

A tip on biidging. The heating sensi- 
tivity of carbon resistors can be used to 
good advantage if no particular resistor 
happens to fall close enough to your 
vulue. Simply choose one a few per cent 
low and heat the leads(s) near the body. 
Apply heat with discretion and proceed 
in short steps, always measuring after- 
wards. This is a good, quick way to set 
the value. 

A more common way is to file a notch 
into the resistor. This is usually more 
trouble but can raise the value much fur- 
ther than heating can. I always used 
staking lacquer to seal the cut but this 
will raise the resistance as soon as it fills 
in. A tittle experience is in order here, 
and many trials and errors, too, before 
you will have perfect results. 

As a general rule, always work the re- 
sistor back and forth in the hridge he- 
fore removing. Sometimes the value is 




intermittent and tliis check will show 
it up. 

If you like, a more modest version can 
be built simply by leaving out sections. 
This is quite all riglit since every pi sec- 
tion is complete in itself, EeaiTange- 
iiient iji any desii'ed order, addition or 
subtraction of attenuation steps can 
thus be carried out since everything is 
completely bilateral. Just remember that 
the attenuator, whether one or more sec- 
tions, must always be loaded with an 
external 600 ohms on both ends. Usually 
signal generators are this impedance but 
scopes are not. Place a 600-ohm resistor 
across the end which feeds the seojjc. 
Til is will ensure that whatever attenua- 
tion setting you use will ))e accurate. Ad- 
ditional values of attenuation can be 
calculated from the following formulas 
if you so desire: (Refer to Fig. 2.) 

li^ ^ 600 B, = 600 ^--^ 

A-1 ' 2 A 

Here, A. is the ouiTent ratio from input 
to output (always greater than unity). 
Choose the desired attenuation in dh, 
look up the current ratio in any standard 
four-place decibel chart, void substitute 
in the formulas. 

Example: Suppose 10 db was your 
choice. A then is 3,1623; Ri is 1155 
ohms; and Hg is 854 ohms. 

Don't leave the attenuation string 
floating; ground it to the plate on which 
the switrches are mounted. Hum pickup 
can be a problem with 40 db or so in the 
lime. A shield over the bottom is a good 
idea as well and keep a reasonable 
amount of spacing between switches. 
Stray capacitance isn't too much of a 
problem but there isn't any point in tak- 
ing chances. 1 knoiv one person who 
shielded each individual attenuator 
switch with a separate can ai'ound it. 
This is a good idea if you are really 
worried about stray capacitance. For my 
part, I have found that a 1.5-ijj, spacing 
or so is sufGeient with the resistor bodies 
above the switch. Otljer than this there 
are no special precautions to be t-aken 
with the layout. Connecting wires can be 
loose or point to point as desired. 

As for the switches themselves, any 
good quality dpdt toggle s^vitoh can be 
used. I prefer aircraft type switches, 
JAN ST521f, for their reliability. There 
is nothing more aggravating than to 
throw the switch and have it give inter- 
mittent action or partial closing. How- 
ever, these can. be 75^ more than other 
kinds so you can save money if you have 
to by buying n on- J AN parts. 

All told, the cost should run between 
$20 and $30. The breakdo\vn is as fol- 
lows: One mounting plate, $1.23; ten 
switches, $9,10 to $15.10; 30 resistors, 
$6,20 to $9.90; miscellaneous hardware, 
^3.00. "When this is compared with co7n- 
mercial attenuatoi-s of 3 to 6 times tlie 
price it becomes well worth while to 
build your own. X 
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• Measurjes disforlion, noise lerd and AC 
vohages * Also a vefsalile vacuum tube voltmeter. 

* Distortion levels as low as ,1% can be measured 
on fundornental frequencies from 20 to 20,000 cps, 
indicates harmonics to 100,000 cps • Distortion 
measurements can be made on sionel levels of .1 
rolt to 30 volts rms • The vacuum tube voltmeter 



• Provides a sine wave signal from 10 cps to 
100 he • Output level within ±-\ db when working 
into (00 ohms Irelerence 5 kcl • Power output, 
triable to above ISO mw * Hum and noise, —70 



provides an accuracy of :±5% over a frequency range 
From 20 cps to 200 KC. For noise and db measure- 
ments, Ihe instiument is calibrated in 1 db steps 
from 0 db to —15 db, the built-in ettenitator pro- 
vides additional ranges tram —60 db to +50 db 
in 10 db steps. 



db at 5 volts output • Distortion is less than .2% 
at 5 volts output from 50 to 20,000 cps, slightly 
higher at higher output and frequency extremes. 



Tnese instrumenfs are supplied wifft many B.C. station lusfaHations 
for FCC Pro of- of Performance fesis. 



BAKKTTR & WHXIAMSON, Inc. 

'TSodfo CcimmmioaKon fiqui()m«it Since 1932 

BBISTOI,, PENNSYI.VAMIA • STlUwoIl S-E581 
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That's only one of the 
reasons why the B-12 H 
is the standard of the 
broadcasting industry! 
Another reason? 
A Custom-built 
hysteresis synchronous 
motor (the very one 
that drives the 
renowned B-16H) which 
assures you of ail the 
torque you need for 
fast starts and perfect 
cueing. Other reasons? 
Write for complete 
information today. 



So rugged 
you coold 
pay it 
"25 hours a day" 

TURNTABLE B-12H 

— BY 



Specifications; 

MOISE LEVEL: 
57clb below average 
recording level. 
WOW & FLUTTER; 0.12% 
Starting; From standing 
start to operating 
speet at 78 rpm. . . % turn 
at 33V3 S 45 rpm. . W turn 
B-12H 12" Stereotable 
$149.95 net 
B-1GH 16" Stereotable 
S275.O0 net 
S-330 12" Stereo Torearm 
$ 34.95 net 
S-250 16" Stereo Tonearm 
$ 36.95 net 




fi{K-0-KiJr COI»*. INC.. DEPT. A-1 ^,38-19 lOflih SI., Coiona 63, N, Y. • EXPORT: Moihan Eipoiting Corp.. 4S3 Btoadway. N.Y.C. 
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NEW PRODUCTS 



• SUm-Iiino Speaker Systam. The Regtlna 
200 Is aitiong the first of the Electro- Voice 
loudspeaker systems to be profluced with 
an ollea-walnut finish. It has trim modern 
lines that will blend with virtually any 
furniture style or room flecor. The Reslna 
was developed in answer to deniatids of 
dlsoriminatlng listeners for a system e^ual 
111 performance to tlie popular Electro- 
Voice compact low-resonance systems, but 
of minimum ^epth. Less than 6-In. deep, 




this system delivers performance identical 
to that of conventional-dimension systems 
and may therefore be used for moTiophonlc 
sound or paired for stereo reproduction 
with a,ii other Eegina or with the E-V 
Ley ton 100. The Hegina is a multi-way 
system with electrical crossover at 300 
cps to a 5-in. dynamic cone-type tweeter, 
mo"UTited In a totally Isolated chamber to 
prevent interaction with rear wave pres- 
sure of the high compliance JO-ln, woofer. 
Elect ro-Voice, Inc., Buchanan, Mich. K-3 

> mtegTatod Tons Aim and Cartrldere. The 

new improved Neumann Professional Dy- 
namic Stereo Cartridge DST-B2, successor 
to the DST, is now available with a 
matched tone ai-m, tho Model STA-13. The 
Xcumann DST-62 incorporates an im- 
proved metal underside in place of the 




rubber of the previous model which 
tended to deteriorate in use. It is sealed 
against dust and dirt. The unit operates 
with all quality preamp Inputs an<3 may be 
used with the SME, ESL 310/N, and EMT 
turntable tone arms in addition to the 
STA-12 tone arm. The STA-12 Iteeps ex- 
traneous resonances at a low level through 
an improved, special rubber damping which 



separates the arm from the counter- 
weight. An integral cahbrated gauge per- 
mits adjustment of the tracking force 
from 0 to 7 grams. The DST-62 moving- 
coil cartrid£;e is rnanufactured by the 
Georg N'eumaim T^ahoratories of West 
Berlin, Germany, producers of profes- 
sional recording and broadcasting equip- 
ment for over thirty years. The DST-62 
cartridge anfl STA-12 arm are distributed 
throughout the United States and Canada 
by Gotham Audio Corporation, 2 W. ■!6th 
St., N'ett- York sr,, N, Y. M-4 

• MlniatiiLre Condenser MlcropIioiLe. A New 

miniature Sony condenser microphOTie Is 
now being marketed to the broadcast, re- 
cording, and entertainmeiit fields by Super- 
scope, Inc. The Sony C-17B microphone's 
compact siKe diameter x 3 ?1--Ln. 

length) and directional oharaet eristics 
Ceardioia pattern with 25-db front- to -back 
sensitivity) makes this microphone ideal 
for broadcasting, recorfllng, and live per- 
formances. The microphone diaphragm Is 
constructed of a spocirj plastic material 
tiiat ii? processed to a thickness of only 




O.OOC mm and coated on one side with pure 
gold, using a vacuum process that applies 
the metal to a thickness of 0.0003 mm. Be- 
cause of the highly specialized process of 
diaphragm manufacture, the Sony C-ITB 
has a frequency response of + 2 db from 
20-15,000 cps. The power supply included 
with the microphone, provides both low- 
freqiiency four-position step attenuation 
and high-frequency cutoff. The Sony C-17B 
condenser microphone is priced at 5299.50 
complete with power supply, carrying case 
and SO feet of connecting cable. Super- 
scope, Inc., 8150 Vinelaiid Ave., Sun VU- 
ley, California. M-5 

• 30-Watt Stereo Amplifier. A new 80-watt 
stereo amplifier, moderately priced at only 
¥139. SC, the H. 11. Scott Model 200 offers 
design features and flexibility usually as- 
sociated with much more expensive Scott 
eijuipment. The heavy-duty transformers 
provide full power throughout the usable 




audio range and more than enough power 
to drive most popular speaker systems, A 
headphone output is located on the front 
panel and a tape monitor switch and spe- 
cial inputs and outputs are included for 
the tape recording enthusiast. The chassis 
is of electrolytic aluminum for maximum 



heat dissipation and minimum hum. A de- 
rived center-channel output is included to 
drive a power amplifier for extension 
speakers. A high-gain input allows utili- 
zation of all popular magnetic stereo car- 
tridges. IHFM power rating is 15 watts 
per channel; IM distortion is 0.5 percent; 
harmonic distortion O.S percent; hum and 
noise - TO db. Dimensions are 15 '^i-in. wide 
by 5l4-in, by IS^-in. deep, in an accessory 
case of either walnut, mahogany, or 
leatherette-covered metal. H. H. Scott, 
Inc., Ill PowdermiU Road, Dept. P., May- 
nard, Masf^achusetts. ai-6 

• ElBctioulc Two-SSauual Org'an Kit. The 

Heath Comjjany proudly announces an 
exclusi^-e kit version of the new Thomas 
transistor two-manual organ for just 
J329.S5. A sophisticated instrument, the 
kit version features the qualities of the 
factory assembled instrument: 1. Ten 
organ voices. — upper manual contains 
Trombone, Reed, Flute, Oboe, Comet, "Vio- 
lin and the lower manual offers Saxophone, 
Horn, Viola, Diapason: 3. variable bass 
pedal volume control; 3. manual halEince 
control : 4. variable vibrato; 5. standard 




expression pedal; 6. 13-note heel and toe 
bass pedals; 7, overhanging keyboards; 8, 
beautiful walnut cabinet; &. 20-watt peak- 
power amplifier and speaker; 10. compact 
sine — 34%-in. high, 39S4-in. wide, 21i^-ln. 
deep; 11. transistorized. A free copy of 
the Tliomas "musical fun" book is in- 
cluded which shows how to play the organ 
and how to read music. Also available is 
the Thomas Self-Teacher Recorded Lesson 
Plan — a complete course of -18 lessons on 
four 12-in. LP records plus a music book 
in a beautiful gold-embossed, white 
leatherette album for only J19.95. Heath 
Company, Benton Harbor, Michigan, lC-7 

• TX-AX Stereo RecelTsr. A new 30-watt 
FM-AM stereo receiver was introduced i>y 
Bogen Communications Division of Lear 
Siogler, Inc. The new unit. Mode] RP280, 
is said to have a frequency response of 
±1 db from 20 to 20,000 cps and an FM 
sensitivity of 0.S5 iiv for 20 db of quieting. 
Tlie now model features Bogen's "Stereo- 
Minder" indicator which lights when the 




station is bi'oadcasting in PM stereo, elec- 
tronic-eye tuning, a special tape recorder 
filter which eliminates beeps or whistles 
when taping off the air, and Eogen's dis- 
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Scott Stereo Tuner Kit 
Wins Rave Reviews 
from every Leading Hi-Fi Expert! 

Just one year ago Scott introduced the LT-110 FM Stereo Tuner Kit. 
High Fidelity Dealers built this superb kit themselves, exarained its 
many features, and recommended it without reservation. Enthusiastic 
kit builders deluged us with mail. Now the verdict is in from all the 
leading technical experts. Never before in the history of the industry 
has a single kit received such unanimous praise. We reprint a few 
excerpts below. 




from 

POPULAR ELECTRONICS 

"No commentary on ScoU Kits would 
be complete without first mentioning 
that this company pioneered new areas 
in the hi-fi kit market and brought 
forth several (then-radical) innovations. 
One of them continues to fascinate all 
purchasers of a ScoU Kit — the full- 
color instruction manual. . . , Scotfc also 
pioneered the Kit-Pa k — a shipping 
container which serves as a temporary 
workbench and storage box ... a test 
model of the LT-110 was wired at 
POPULAR ELECTRONICS in just 
under five hours. Another 40 minutes 
was used for careful alignment and the 
tuner was "on the air." . . . The LT-110 
met or exceeded all the manufacturer's 
detailed specifications on sensitivity, 
distortion, output level, a.c. hum, and 
capture ratio . . . the audio response is 
excellent, being within ± 1 db, from 
approximately 20 to 16,000 cycles. , . . 
Channel-to -channel crosstalk is partic- 
ularly excellent both in terms of uni- 
formity and the fact that it holds up 

well above 10,000 cycles Frequency 

drift of the LT-110 from a cold start 
is extraordinarily low — less than 5 kc. 
The a.c. hum level (referred to 100% 
modulation) is low and exceeds the 
manufacturer's rating by 5 db. . . . It's 
difficult to imagine a kit much simpler 
to assemble than the LT-110. The fulU 
color instruction book eliminates just 
about the last possible chance of 
wiring errors. . . . From a plain and 
simple operational standpoint, the 
LT-110 works well and sounds good." 

Popular Etcctronks, Ocf. 1962 
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from ELECTRONICS WORLD 

"Construction time for the unit 
we tested was hours, without 
alignment ... in listening tests, 
the tuner showed its high useable 
sensitivity to good advantage. 
Using an in-door antenna -which 
produced marginal signal to noise 
ratios on most other tuners we 
were able to get noise-free, un- 
distorted stereo reception. It's 
quite non-critical to tune, hardly 
requiring the use of its tuning 
meter." Eledronic! World, Nov. 1962 

from AUDIO 

"The LT-110 (is) so simple to build 
that we unhesitatingly recommend it 
for even the novice. . . . We found that 
the useable sensitivity (IHFM) was 
2,liiv ... a fine stereo tuner and an 
unusually easy kit to build." 



Audio, April 1962 




from RECORD GUIDE 

"It seems to me that every time I 
turn around I am building anotliei- 
of H. H. Scott's kits. And each 
time I end up praising the unit to 
the skies. 

The Scott insti-uction books should 
be a model for the industry. They 
feature full-color, step-by-step, 
illustrated directions. Each resistor 
or other component is shown in 
the progressive phases in its color 
code and in its proper position. . . . 

There is no audible drift in the 
LT-110 whatever. You can shut the 
tuner off on a station and pick it 
up the next day, perfectly tuned, 



without touching the tuning dial. 
No AFC circuits are included in 
this tuner and none are needed. 

This tuner Mt has to be ranked on 
the same plane as H. H. Scott's 
factory -wired units. It is an excel- 
lent product, and because of its 
conservative parts very likely to 
give long, troublc-frcc service." 

Amerkon Rccor<J Guldo, Sept. 1962 




Now Sonic Monitor* Added 

Scott's unique Sonic Monitor has now 
been added to the LT-110. This fool- 
proof stereo signaling device tells you 
audibly when you are tuned to a 
stereo station. Just turn the switch to 
"Monitor", and tune across the dial. 
When you hear the monitor tone from 
your speakers you know you've tuned 
to a station broadcasting new FM 
Stereo. Now switch the Monitor knob 
back to "Listen" to enjoy perfect stereo 
sound. 

LT-110 S159.95 (slightly higher West of liocklcs.) 

*Patont Pending 



m SCOTT 



H. H, Scott. Inc., lU Powdermill Rd., Maynard, Mass. 

Dept. 35-12 ., t r„ ,1,1 T-ii 

Rusn ina eoiiipletc (JcLaila on your LT-llU I'M 
stereo 'I'uncr Kit ailj other superb Scottkilj. 
Be aure lo inclutie your new free Stereo Hccorcl. 
"The Sounds of I'M Stereo" showmj; how new 
FM stereo souiiiis. and expiaming important 
technical i^pccificil lions. 

Name. 

Add rcs3 . 

City . State 

Esporl' Morhan Eicon Inn Com., -15! Btoaanay. N.V.C. 
CafijiJa: Atla& Radio Corp.. 50 Vffn^old Atf?.. Toronto 

§7 



www.americanradiohistorv.com 



There's a 

FAIRCHIL.D 

COMAX 




Empire State 
Buildingl 

WNEW-TV Channel 5 
in Mew York jses the 
FAIRCHILD CONAX to 
maintain high average audio 
levels despite pre-emphasis 
problems. The CONAX is silently 
at work minimiiihg problems cre- 
ated by sibilants, finger snapping, 
the shrill sounds of children, the 
rattling of dishes, muted trumpets 
and cymbals, which are ail part of 
WNEW-TV's program schedule. No 
more reduction of apparent loud- 
ness because of these high frequency 
problems, 

GONAXhas been engineered by FAIR- 
CHILD to cope vytth the problem of 
distortion produced in recording and 
broadcasting by excessive, instanta 
neous high frequency peaks. The FAIR- 
CHILD CONAX "previews" program 
material in emphasized form for effi- 
cient high frequency control. The 
device is based on the integrating 
properties of the human ear. The 
COMAX action is inaudible and instan- 
taneous ~ l/40,0C0ths of a second, 

• CONAX protiuces increased signal 
levels in recording and FM broad- 
cast. 

« CQNAX reduces distortion in tape 
mcrding mi tape duplication, 

• _CCNAX minimizes channel cross- 
'talk in stereo broadcasting. 

• CCNAX eliminates high frequency 
"splatter" between stereo channels 
and SCA channel. 

Why not let the FAIRCHILD CONAX 
help you maintain high average audio 
levels, 

FAIRCHILD RECORDING EQUIP. CDRP. 

10-40 45th Avenue, Long Island City 1, N. Y. 

MAIL THiS COUPON FOR COMPtETE DATA 

j FfilRCHILD RECORDING EQUIPMENT CORP, \ 

-ISth Averwe I 
I Long Island City 1, K, Y, I 

Deor Sir: [ 
I Pfease send me cotnplefe informotion on the 
J Falrchild Conox j 

I Name | 

I Firm Name j 

1 Address . j 

1 City — . ^ . Zone State I 



68 



tinctive brushed golO panel, lloflel RPE30 
is pt-icea at 5249,95. Metal eiielosure EN7, 
512,95; Walnut enclosure, WEI, 527, SS, All 
prices sligiitly liigher Iri the West, Bogen 
Communications Div, ot Loar Siegler, Inc, 
Paramus, N, ,1. 

• Low-Cost Dynamic Mioropliono, A new 

low-cost omnidirectional mlcrophono, th^ 
Sliure Model 57r> "VeTsadype," features 
smooth response from 40-15,000 cps and is 
intended for general pul)!ic address, liome 
recoi-ding, and call system use where both 
pertormanco and economy are important. 
It has a sm.lrlly styled, rujrged Armo-Dur 
body with satin anodiaed c.-ip r>jid stainless 
steel grill. Small in sine and lightweight, 
the "Versadyne" is adaptable to hand-held, 
stand-mounted, or lavalier use. The "Ver- 
sadyne^' is available in two models : The 




Model 575S features hieh impedanoe and 
hish output riialiing it ideal fo]- use ^^'ith 
practically all pnblic address ampiiliers 
where only a n]oderate lengtii of cable is 
required: the Model S75SB is a low-imped- 
ance model designed for use in installa- 
tions wliero long cjtble lengths are re- 
ciuired, or for use with transistor ampli- 
tier.s where a medium or low-impedance 
microphone ia required. 13oth models fea- 
ture a slide-to-t.allt looking switch, Acces- 



have treated the returned feedback sig- 
nal deserves just a little mat hematics. 
We put in some signal E and get out, 
first time round, just /xE : we send back 
to the input fi/jJE, so that we now g-et 
out the delayed signal ji ■ ^jiE. Back to 
the input goes Pfi-P/xil to give a second 
delayed signal ;x ■ (fiP)^jE?. In fact the 
total output becomes : 

This term in the parentheses is equal 
to {1 -(;ifi)"]/(J ~ jS) and n is going to- 
wards infinity so that since j«P contains 
a delay term wc get back to i>J{1~}i^j) 
provided that we can forget about the 
unexplodod bomb in the form of 
(jtiP)", If you want to go into the mathe- 
matics more deeply you will find that 
series like the one above are discussed 
in the standard textbooks, sueh as 
"Methods of Mathematical Physics," H. 
and B. S. Jeffreys, (Cambridge Univer- 
sity Press, 1940) . For our purposes, 
however, it is more than sufficient to 



sorJes furnished are stand adapter, lavaller 
bracket, and cord assembly. List price for 
the Model 575S is J24.00; Model E75SB is 
S21.00. Additional specifications are as fol- 
lows: Frequency response is 10-lo,000 cps; 
output level of the Model 575S is -68 db 
(0 db = I volt per mlerobar), and of the 
Model B75SB is - G2 db (0 db = I milliwatt 
per 10 micfobars); impedance of the Model 
S7aS is 100,000 ohms and of the Model 
575SB is 150-250 ohms: dimensions are 
.!%-in. long >; IM -in. diameter; the weight 
iH 5 oz. Shure Brothers, Inc., 222 Hartrey 
Avenue, Evanston, Illinois. H-9 

• 7-EIeiuoJVt riff Antenna,. A new 7-ele- 
ment FM antenna designed for multiplex 
reception, the new Mark "Stereo V can 
he used indoors as well as outdoors. The 
Jfarlt "Stereo 7" is omnidirectional and is 
horizontally polarized so that it is not 
affected by guy wires. There are no insula- 
tors to deteriorate. The compact, rugged 




aluminum elements resist oxidation and 
give long life. The antenna is 30-in. wide, 
22-in. high, 6',i-in. deep. Comes complete 
with all hardware for easy mast mount- 
ing. 13 & K Manufacturing Company, DI- 
\'i:jion of Dynascan Corporation, ISOl West 
Belle Plnine, Chicago 13, Illinois. M-10 



notice that the classical feedback equa- 
tion has got this hidden trap of time 
delay, without which the term (^3)" 
would be signifi.eant now and with which 
the leading edge of transients is uncon- 
trolled by feedback. 

The practical engineer may have be- 
come impatient with all this. He always 
shapes bis feedback -path response so 
that there is no ringing when a square 
wave is applied. Surely that will be 
good enough for anyone. Unfortunately 
this is not so. Let us consider a rather 
simple design in which the output trans- 
former has exactly the response we 
need for the whole amplifier, rolling 
off nicely at the highest frequency we 
wish to hear so that noise above this 
frequency will not be pumped out to 
cause inter modulation in the loud- 
speaker or a deflection on the customer's 
meter. The amplifier structure which 
precedes the transformer wUl then be 
designed to give a fiat frequency re- 
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(from page 34) 
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spouse too and very low distortion. 
When we combine the amplifier and the 
transformer we get no spike on the lead- 
ing edge and we believe all is well. But 
let ns, just for the sake of having num- 
bers, take the transformer cut-off fre- 
quency as 10,000 eps so that it will 
probably he 40 db down at 100,000 
cps. If the amplifier produces a spike 
lasting 6 microseconds, which is a half 
cycle of 100,000 eps, and this spike is 
10 times the normal signal amplitude 
we just will not see any trace of it 
after the trar.sformer. Inside the ampli- 
fier, however, we have got tliis huge 
spike. Since we assume that the tran- 
sient signal is one whicli drives the am- 
plifier fully, the spike represents a 
fantastic overload. 

Of course, it only lasts 5 microsec- 
onds and my poor old ears cannot de- 
tect any intermodulation which is so 
short. I have raised before the question 
of whether we are designing equipment 
to entertain the local bats and for my 
part if the bats want music they can 
build and pay for the equipment them- 
selves. The only trouble is that it isn't 
the fall which hurts, but the bruise. 
When the spike hits the grid of a tube 
near the end of the amplifier we shall 
drive a good deal of grid current through 
the grid- cathode diode and leave the 
coupling capacitor well charged. It will 
be a long time-constant circuit, because 
it is chosen to give good low -frequency 
response. The amplifier will become 
paraiyzed for a time v/hieh is quite long 
enough to make itself known. We shall 
get the same result with transistors 
though we may, for circuit reasons, find 
that we cannot pump quite such a para- 
lyzing charge into the capaeitors. 

The example taken is an artificial one 
and the reader may therefore be tempt- 
ed to think that the problem will only 
appear in these artificial conditions 
and will not worry him when he is 
building a practical amplifier. In a 
transistor amplifier, however, we shall 
normally have a veiy restricted fre- 
quency range in the output transistors 
while the front end of the amplifier, 
using small transistors, will have a much 
more extended frequency response. The 
slow response of the output transistors 
will provide most of the delay in the 
forward amplification path but will pre- 
vent the spikes getting through to the 
output. The preamplifier will be over- 
loaded, however, in just the way we 
have been discussing. 

Even without a transfoi'iner we nor- 
mally find that we have an even chance 
of designing our amplifiers to produce 
this effect. When we design a three - 
stage amplifier we know that if wf 
want a reasonable amount of feedback 
we must design for either one narrow- 
band stage and two wide-band stages or 
one wide-band and two narrow-band 
stages, Nothing in the theoiy of stability 
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for 

UNFORGETTABLE PERFORMANCES 

The King of Swing Chose 
Magnecord for fhe World's 
First Sfereo Tape Recording 
of Popular Jazz 

fC/jJcago'i B/uo Note— 195}) 

It take.s a real pro to stand the 
isst of time ... a musician like 
Benny Goodman ... a tape recorder 
like Magnecord, the choice of pro- 
fessionals, the one most widely used 
in the sound and broadcast industry. 
Don't settle for less . . . your home 
deserves the be.^t! For incomparable 
Stereo, you'll want the Magnecord 
Olympian . . . it's peifect! Has every- 
thing you've wanted including full 
fidelity 4-track play and reeoixl. 

lyritt? /o-r (idditioJifil informtitimt and 
7iamc of your iietireat Mafjnecord dealer 




In hj5 New York aparfitienl^ Sonny Goodman 
listens to hii Magnecord Professional with Martin 
Bettcn, foctory soles representative. 



GgnGCOrd SALES DEPARTMENT 



MIDWESTERN INSTRUMENTS, INC. 

manufacturers of electronic data aeqiiisition insti'uments 



P. 0'. BOX 7509 



TULSA 35, OKLAHOMA 



CIRCLE 69A 




The new Koss Profession- 
al Headset is designed to 
meet the rugged, sensitive 
listening requirements of 
the pros. Not everyone 
needs it, but youVe never 
heard anything quite like 
it hefore. What a Christ- 
mas gift it will make!- Ask 
for a demonstration. 

Fluid-filled earpieces, con- 
nector for boom-mounted 
mike. $45.00 




KOSS 



ELECTRONICS, INC. 

2227 NORTH SIST STREET 
MILWAUKKK 8, WISCONSIN 



CIRCLE 696 



6^ 
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Getting 
only half 
the sound? 




Hear it all with 




Stereo Cartridges 

All the stereo sound . . . the ultitnate in sound 
from your records . . . is yours -wlien you 
switeh to the incomparable Ortofon stereo 
cartridge. Only Ortofon gives you clear, clean 
channel separation throughout the entire 
audible frequency range . . . not merely, as 
with ordinary cartridges, only at a specified 
single frequencyl 

Ortofon has long been recognised as a sup- 
plier of the finest recording and playback 
equipment to professional recording studios 
throughout the world. Today, ELPA, for the 
first time, brings Ortofon equipment to the 
high fidelity market here . . , tailored to your 
needs, but featuring the same Ortofon cn- 
^neering perfection . . , superlative design 
. . . meticulous attention to every detail. 
Of course, you'll want to assure the perfect 
tracking of your Ortofon cartridge by in- 
stalling it in a low-inertia, high-precision 
Ortofon arm — though the new Ortofon 
SPU/T cartridge will fit any standard stereo 
arm. You'll find an Ortofon arm that's ex- 
actly right for your needs and budget. See 
and hear the Ortofon at your franchised 
dealer|s today. Or ivrite for information . . , 
including comparative cartridge tests made 
under identical conditions. 

Guaranteed for One Full Year, $49.93 Net 

Ortofon RMG 212 arm 
-$54.95 net , . . most 
thoroughly profes- 
sional 12" stereo arm 
on the market. Orto- 
fon arms cover the 
price range from 
?19.95 to S59,96 net. 



ORTOFON DIVISION 

ELPA MARKETING INDUSTRIES, Inc. 

New Hyde Park, N. Y. 




gives us iiuy i-easoti why wt; should 
choose one of these arrangements 
rather than the other and nothing in the 
theory tells us why they should be in 
any particular order. 

It is here, however, that our salvation 
lies. The input stage of an amplifier 
can usually handle a very much larger 
signal than will ever be applied to it 
and certainly it does not need very mneh 
extravagance in design to make sure 
that this is the ease. If this stage is 
made to be a naiTow-band stage it will 
prevent the passage further into the am- 
plifier of the transient spike and will 
save the later stages from overloading. 
There is a good deal to be said in favor 
of making the input circuit, before the 
amplifier itself, restrict the bandwidth 
to the extent permitted. What is cer- 
tainly needed is some way of making 
sure that in the interval before the sig- 
nal has had time to get through the 
amplifier and back round the feedback 
I loop the iaput cannot have risen to 
I the point where overloading will take 
'i place. 

An experimental study of this effect 
is not very easily carried out without 
fairly elaborate equipment. In tube cir- 
cuits we might think that an oscilloscope 
connected at various points in the am- 
plifier would do the job, but unless 
the oscilloscope has a very low ca- 
pacitance it will disturb conditions in 
the circuit and may obscnre the whole 
issue. In particular when we connect 
' it in our wide-band circuits we may 
narrow fhc band-width to the point 
^\-herc the amplifier becomes unstable. 



How important is this effect in the 
practical use of amplifiers? After all 
we rarely have to deal with transients 
representing anything like the full out- 
put. The practical situation is that we 
are using much of the grid bias for 
the low-frequency components of the 
sound and we must consider that the 
transient will be added to this. Since 
we are thinking in terms of factors of 
10-30 times, corresponding to 20-30 db 
of feedback, realistic transient signals 
can make a firm bid for all the grid 
bias if added to the other signals can 
produce the overloading we fear. 

This su^ests that we might examine 
the amplifier by a sort of intermodula- 
tion test. If we apply a sustained low- 
frequency sinusoidal signal and a keyed 
high-frequency signal we can filter out 
the high frequency and see whether the 
low'-d'equency sine wave is at all dis- 
turbed by the sudden switching on of 
the high frequency. We must accept a 
keying click but must watch for a period 
of paralysis following the switching. 

In the long nin we will be trusting 
our ears. If it sounds all right it is all 
right and there is no point in c.i.rrylng 
matters any further. It it does not sound 
right we start making all t!ie measure- 
ments and the steady -state measurements 
will not reveal this efLect at all. That is 
wliy it must not be forgotten. Transient 
distortion is difficult enough to measure, 
but transient intermodulation gives ns 
the worst of two worlds: it is difficult 
to identify clearly by listening tests and 
difficult to simulate or measure. But oh, 
what an 'orrible noise ! 



STEREO PREAMPLIFIER 

(from page 38) 



of each of the filter transistors is con- 
siderably higher than its d.c. resistance. 

With the stereo preamplifier connected 
to the supply voltage filter the correct 
supply voltages of the individual ampli- 
fier stages can be adjusted by means of 
the bias potentiometers, starting at the 
last filter section. For exaet results this 
procedure should be repeated at least 
once since interaction takes place be- 
tween the filter elements. 

The total power consumption of the 
entire stereo preamplifier-equalizer unit 
mounts to PaoH- t^ca) h<>tni'- 590 mW. 
This value is far below that of an equiva- 
lent unit employing vacuum tubes, al- 
though no special thought has been spent 
on the restriction of power consumption. 

CO.M.PLl'ITE CIRCUIT OF THE UNIT 

ilKA.SUKliJlENTS AND FINAL 
SPKCir I CATIONS 

Operating Points 

A VTV^M with an input resistance of 
11 )negohm^- has been used for all d.c. 



measurements. Since it is not possible 
to measure direct currents in transistor' 
circuits without upsetting norma! oper- 
ating conditions of the circuit, all direct 
current values of interest have been de- 
termined from voltage and resistance 
measurements. The exact operating 
points obtained are : Stage one : - Vqq - 
19,0v, - Ft-^. = 4.o2v, -/c = 0.50mA, 
Stage two : - Fee = 21.0v, - Vqe = 4-SOv, 
-Ic- 1.05mA. 

Stage three : - F^c = 25.0v, - V^b = 
-7o = 8.20mA, 

JTote that the values actually achieved 
very closely approximate fbe values cal- 
culated in advance. 



Audio-Frequency Measurements 

Test Equipment. The following test in- 
struments were used in measuring the 
audio -frequency characteristics of the 
preamplifier-equalizer : 

Test Instrument Heatlikit Model 

Audio Generator AG-9A 
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Fig. 8. One of the 
ampMfier modules 
viewed from the 
component side of 
the circuit board. 



Harmonic DistortionMeter HD-1 
In tennod Illation Distortion 

Mcttr AA-1 
Audio -Frequency VTVM AA-1 
Monitor Oscilloscope 10 -30 

Measurement of IM distortion was 
made possible by inserting a KIAA re- 
eording-characteristie simulating net- 
work between signal generator and pre- 
amplifier input. 

Audio-fre(jnenc!j spociftcations. 

Characteristics of the individual st^es. 

Since d.e. eoupling is employed be- 
tween the amplifier stages, only some of 
their audio -frequency characteristics can 
be measured directly. It will be seen that 
the difference between these and the 
theoretically expected values is negligi- 
bly small. 

Measured and intended voltage gain 
figures at 1000 cps, with feedback loop 
open, are compared in Table II; Table 
III shows several voltage gain figures 
with feedback loop closed. Interesting in- 
formation abcut the behavior of the am- 
phfier may be gained from critical exam- 
ination ef these data. 

First, it will he noted that the voltage- 
gain reduction due to feedback around 
the first two stages at low frequencies 
consists of first-stage gain reduction only. 
Second -stage gain remains completely 
unaffected since at frequencies below 50 
cps the loading effect of the feedback 



TABLE II 



VOI.TAGI! GA[N AT 1000 CPS, 
rEKDBACK LOOP OPEN 



Voltage Cain 

gvll 



Measured intended 



32.8 db 
22.4 
4,S 
50.0 



33.0 dt> 
23,0 
1,0 
60,0 



TABLE 111 

VOLTAGE GAIIT, I'EKDUACK LOOP CLOSED 
frcq. 



gvl[ 
gv]T 



db 
db 



IS eps 

22.3 db 
22.4 
4.3 
49.5 



1 000 cps 

9,2 db 
17,0 

4.8 
31.0 



TABLE IV 

INPUT IMPEDANCE 





trcq. 


Input 


Meas- 


In- 




(cps) 


Impedance 


ured 


tended 


Without 


25 


n [ k ohms 


12.9 


12.15 


Feedback 


1000 


ri: k ohms 


13.1 




With 


25 


R 1 k ohms 


48.0 


46.4 


Feedback 


1000 


Ri k ohms 


119.0 





network is still negligible. With increas- 
ing frequeney second-stage gain, too, de- 
creases, as expected. 

Second, it may ceem sui'prising that 
the voltage gain reduction is only 10.5 
db instead of the anticipated value of 
ahoufc 11.6 db (S db + 2.6 dh, according 
to previous calculations). This is mainly 
due to the increase in input impedance 
of the first stage when the feedback loop 
is closed. Some input impedance values 
of interest are shown in Table TV. With 





Fig. 9. Amplifier 
module, etched 
circuit. 
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Tfie world') jmjilest wjlch. (lOCO 
Courtesy of Vactisron 1 Cinstsntin-LeCoultre Watcties, [nc. 




Swiss precision 



mal(es ttie 
difference 




THO REIMS 

TD-124 

TRANSCRIPTION TURNTABLE 

CRAFTSMANSHIP — unique in its preci- 
sion — superlative vn. its desijirt and style. 
These are the marks of a fine Swiss watch; 
on these quftUties the Swiss firm of Thorens 
has built its reputation. 

No one surpasses the Swiss in precision man- 
ufacturing-. And no one has surpassed the 
precision-crafted Thorens TD-12'I either . . . 
with its built-in versatility, its more con- 
veniences, more fef.tures than any other 
turntable available. 

A mere glance beneath the table tells yoa 
why: Machined parts, precision balanced, 
polished to mirroi'-like finishes - no mere 
metal stampings these! The finest features 
of a belt drive . . . pitts idler wheel . . . j>fMS 
an 11^/^ pound, machine-balanced table] 
Visit a franchised dealer, and see the TD-124 
and itll the family of fine Thorens turntables 
, . . compare with any other! Or write Us for 
full specifications. Dept. H-12 

Guaranteed for One Full Year. 
TD-124 -$110 net BASES from $10 to $3S 

Thorens TD-121 
$85 net 

... a new Sm-iss- 
pi-ecision Thorens 
for those requir- 
ing only 331-3 rpm 
or other single 
speed. 



ELPA MARKETING INDUSTRIES, Inc. 

THORENS DlVISfON • New Hyde Park, N. V. 
/b Canada : Tri-Tel AsiorMes Ltd., tCitlatuddc. Out. 
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STEREOTRON 

Responds to weakest signals bui sirong 
signals won't overload it 



New Stereotron Antenna and 2 Nuvistor FM 
amplifier will positively improve your FM 
set performance; pulls in far-away stations ! 

Now an FM antenna has been designed by 
Winegard that will deliver unexcelled FM 
and FM stereo listening whether you live 
close to FM stations or 200 miles away. The 
new Stereotron is so powerful, so efficient 
that we actually guarantee better perform- 
ance from your FM, guarantee that you will 
receive 85% of all FM stations in a 200 
mi!e radius, 

Ttie Stereotron Antenna (mode! SF-8) 
with Stereotron 2 nuvistor amplifier (model 
AP-320) is the only antenna-amplifier combi- 
nation that can be used anywhere. Nuvistor 
amplifier takes up to 200,000 micro- volts of 
signal without overloading— yet responds to 
signals of only I micro-volt. The Stereotron 
with nuvistor amplifier has minimum gain of 
26 DB over a folded dipolc and flat frequen- 
cy response of ±'4 from 88 to 108 mc. 
Antenna is GOLD ANODIZED, amplifier 
completely weather-sealed. Available for 
300 ohm or 75 ohm coax. 
SF-8 Stereotron Antenna $23.65 
AP-320 Stereotron Amplifier $39.95-can be 
used with any FM antenna. 

Write for information and spec, sheets 
today on the Stereotron and otiier Winegard 
FM and TV antennas and accessories. Get 
FREE Station Log and FM map of U.S.— 
write today. 

World's Most Complete Line of FM and TV 
antennas, FM-TV Couplers and Amplifiers 

Wineaard 

ANTENNA •^SYSTEMS 

3008-12 Kir kwood Blvd • Bvirlmgton, Iowa 
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Fig. 10. Ripple fil- 
ter module, com- 
ponents side. 




feedback loop open, the input impedance 
is nearly independent of freqiiency. As 
yxpeoted, it increases ivith frcqueney 
when the feedback loop is closed. The 
close correspondence of measured and 
calculated values again proves the ap- 
proximate forinulits derived. 

Final SpeeiG cat ions of the Entire Unit, 

The measured audio-frcqueney char- 
acteristics of the preamplifier per chan- 
nel are : 

Input resistance Jij > 46,000 ohms 

(See Fiij. 6, page 38.) 
Output resistance IX^ - 620 obms ± 5% 
Voltage gain at 1000 eps 31 db 

Harmonic distortion (20-20,000 eps) 
standard output level 
(-10 dbra into 600 ohius) 

less than 0,03% 

maximum output level 
(0 dbminto GOO ohms) lesstli.tn 0.08% 
Intermodulation distortion 
(50 and 5000 eps, 4:1) 
standard output level less than 0.12% 
maximum output level less than 0.23% 
Noise output level - 83,6 dbm 

Signal-to-noise ratio, referred 

to standard signal level 73.6 db 

Frequency response 

RIAA playback curve 
+ 0.2 db 50-30,000 ops 
-1.;) db less tlmn 50 eps 



~ 2.5 db at 10 eps 

(See Fig. 7, page 38) 
Intcrehanncl frequency balance 

± 0.5 db 10-50,000 eps 
Channel separation 

greater than 60 db from 10-50,000 eps 
Power coneumption about 600 biw 

The actually measured specifications of 
the unit meet or even exceed the previ- 
ously listed speeifleatioa. 

COXSTHUCTION 

Because of the low impedance level of 
the entire audio circuit and because of 
the low supply voltages involved the 
mechanical construction of the preampli- 
fier is not critical in any respect. The 
small size of the circuit elements em- 
ployed quite logically leads to etched- 
circuit board construction. 

In common with the other iinits of 
the author's stereo system the preampli- 
fier is built as a plug-in unit intended for 
rack mounting. An aluminmn chassis of 
conventional construction holds the 
rather heavy electrolytic capacitors. The 
atnplifier itself consists of two separate, 
but completely identical circuit boards, 
one for each channel. A third circuit 
board of similar shape holds the ripple 
filter circuit minus the supply voltage fil- 
ter capacitors. A special part of each of 
the etched-cireuit modules is designed 




Fig. n. Ripple fil- 
ter module, etched 
circuit. 
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LOOK" 
THIS 
PHOTO 
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SYSTEM? 

TEME PAYMENTS AVAILABLE 

Ufi iQ 2 yaars to payi 
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Send Us 
Your List Of 
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For A 
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AiRBX 
WON'T BE 
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All mercliaiidise is 
btanJ nciv. factory 
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as a connector which mates with a stand- 
ard pHnted-eireut connector (Amplienol 
143-010-01), Mounted on the pbg-in 
chnssis three connectors of this type pro- 
vide for electrical connection with the 
rest of the circuit as well as for mechani- 
cal support of the three circuit hoards. 

AU three of the etehed-circi;it modules 
are of equal size^ that is 1 15/16 x 2 9/16- 
in. Though possihle, further miniaturiza- 
tion was considered unnecessary. The 
photographs (Fiff. 8 and 9) show the 
components side and the etched-eireuit 
sidcj rcspeetivelyj of one of the amplifier 
moduleSj the ripple filter module is shown 
in Fi(f. 10 and 11. 

It will be noted that some of the com- 
ponents used are of Europerm origin. 
They may not he available in the United 
StateSj but most certainly the American 
equivalents Vt^ill be of similar shape and 
siiie. However, if completely different 
components are to be nsedj the layout of 
the circuits will have to be changed ac- 
cordingly. 

(To be cotitinned) 

AUDIO ETC 

(from page 73) 

furnaces, wliieh we "liear" oulj' Tvl.en tbey 
suddenly ceaae! There is the humau total 
listeiiing-meciinnism at work. 

(It is possible, a nagging little voice 
tells me, that there may be some actual 
noise cancellation in the Jensen-Eauer 
circuit, roughly akin to that ivhich cancels 
out noise when stereo ig switched to mono. 
This might combine with the illusionarj 
improvement in signal-to-noisa perception. 
Somebody else can foDow this one up.) 

Space Control 

The Jensen CC-1 is a small and very 
neat passive control box, inserted in your 
speaker lines. No power cord, Wliite body, 
wood frame, five mirror-faced controls, out- 
put, (phone socket) for two 8-ohm phones. 
Ycu can switcli between phones and 
speakers and adjust relative levels, though 
yon c.'in't use both at once. (Who wants 
to?) You can get either ear alone, just 
for cheeking, or reverse the cliannels — In 
case you've hooked things up wrong or 
in the unlikely event that KCA Victor 
has put its violins on the right aide by a 
mistake. You can switch from Space 
Perspective to Reo ( a nice euphemism 
for straight two -channel, whicii JTenseu 
quits properly is NOT calling stereo) . 
Also MONO. You have a balance control 
and a volume control — all of these, of 
course, operating only on the phones. No 
effect on speakers, which simply feed 
through tlie unit. It takes eiglit connec- 
tions in the rear to aceomondate power 
amplifier and speaker leads; you furnish 
the cables. I just hung on my standard 
short modular-fiystem connections, polar- 
ized male towards tho amplifier, female 
towards the speakers. The whole unit plugs 
into my system in two second a, 

I note only one side-observation on the 
CC-1 action. There is these days an un- 
fortunately large variation in eflSeieney 
between available brands of phones, even 
at a uniform stated figure of 8-10 ohms. 
On the weakest phones I found that CC-l's 
volume control turned on full was barely 
enougli, with practically all the umph 
available from a big etereo amp. Could be 
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KENWOOD KW-60 

Integrated AM/FM Stereo Multiplex Tuner 
Control Center/GO Watt Amplifier 

Outstanding hit at the New York Hi Fi Show. Reasons 
ap[enty[ Has everythittg to make a complete multiplex 
stereo hi fi system except a pair of speakers. You can 
add tumtaljle, tape recorder, stereo earpliones. Expand 
as you wish, Its versatility is unlimited. 
Some outstanding features: ■ Higii sensitivity [FM: 1,8 
microvolts for 20 db. ouieting; AM; 11 microvolts for 
30 db. signal to noise ratio) • Complete control versa- 
tility. Including tone, loudness, balance, AFC ON.OFF 
and others • Rumble filter • DC filament supply to 
eliminate hum • Separate Ailil and FM tuning meters 
- Stereo headphone jack. net $249.95 

See your nearest tiealer or write for additional 
technical information today. Dept. A- 12 

KENWOOD ^R; 

' ELECTRaNICS, INC. '; 

212 Fifth Avenue, New York JO, New York 
3700 S. Broadway PI., Los Angeles 7. Calif, 
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Rfent serL^ice to AUDIO readers.^ ^ 




Maintcmmg Hi-Fi Equipment 
Joseph Marshal] 

A vciluable reference for 
anyone whose [iving or 
hobby is servjctng hi -ft 
equiprnontn OuMines fhe 
professional approach for 
jervicinc) all types of hi- 
fi components. Covers 
^roublc'shooling of elec- 
tronic^ mechanical and 
ocoustic problems, 224 
pages. 

No. SB Tfiperback %2.9Q* 



Des^ghEng and Building Hi-Fi Furmture 
JefF Markel 

Wrilten by a profesiionol 
hf-fi fufnilure dciign.er 
who has lought fyj-nltore 
design ot leading col- 
leges^ ihiE book 15 an ou- 
thoniic reference of value 
io the hi-fi fan tmd pro- 
fessionaf cusTom builder. 
Covers everything from 
types of woods to furni- 
ture finishing for the 
mechonically adept; de- 
sign principles^ styles and 
arrangemcnis for The 
decor mmded. 22^ pafj^s. 
Na. 79 Papnrhack %2.'>0'' 




McProud High Fidelity^ Omnlboolc 

Prtjpored and edited by 
C* G. McProud, publisher 
of Aydio and noted au- 
thority ond pionfler in 
the field of high fideltty* 
Contains a weolfh of 
ideas, how lo'j^ what 
to's, and when lo's, wril- 
len so plainly that both 
engineer and ioymon can 
appreciate its vo tuable 
context. Covers planning, 
problems with decoration^ 
cablnels and building hi- 
fi furniture, A perfocr 
guide. 
No. 115 



Tape Recotden and Tape Recording' 
Harold D, Weller 





Hortdboob of 
Sound Reproducfion 
Edgar Vilkhur 

Right up \o date^ a com- 
plete Course on sound ro- 
produdion. Covers every- 
thing from the basic 
•lonnenrs to individual 
chapters of ecch of the 
important components of 
a high fidelity lystem- 
No. TIO $3.7S* 



"»h* belt of AUDIO'* 
■dried by C. G. Meproud 




A complete book or^ homo 
recording by the author 
of High fidttVtiy Simpti^ 
fied. Easy to read and 
learn the techniques re^ 
quired for professional 
results with home re* 
corders. Covers room 
ocoustics, microphone 
techniques, sound effecls^ 
ediling and splicing^ «tc:» 
Invaluable to recording 
enthusiasts. 



No. T12 Paper Cover $3.95* 




A new compendium of 
AUDIO knowledge. Mere 
is a Collection of the 
best of AUDIO - The 
AUDIO Clime by Joseph 
GiovaneHi * , , noled 
oudfo engineer ond the 
original high fidelity on- 
iwer-mon - EQUIPMENT 
PROFILES edited by C. G. 
McProud , , » Edilor of 
AUDIO. Here is a wealth 
of hi-fi and audio infor- 
mation. Aniwers to the 
molt Important issubs in 
hig.h fidelitY and a valu- 
able reference. 
No. 124 Voluma I 12^" 



• MONTHLY SPECIAL! SAVE $5.25 

Save over 45% with this collection of AUDIO Books, 
Handbook of Sound Reproduction [$3,751 "best of AUDIO" ($2,001 
McProud High Fidelity Omnibook ($2,50) 
Tape Recorders & Tape Recording ($2,95) 

TOTAL VALUE OF ALL FOUR BOOKS $11.20 
Your cost ONLY $5.95 POSTPAID 

This offer expires December 31, 1962. Good only on direct order to Publisher 
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AUDIO Bookshelf - RADIO MAGAZINES, INC. 
P.O. Box 629, Mineola, New York 

Please send me the books I have circled below, I am enclosing the 
full remittance of S (No C.O.D, or billing,) 



58 
115 



79 
123 



80 
124 



88 
142 



1 10 
25) 



•All LI,S.A, ond CANAOiAN 
orders shipped posTpold, 
Add 50^! icf Foreign 
orders [s(?nf at buyer's rislt). 
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Srereo-.^How It Worbi 
>1erman Burirein 

A well knov/n oufhonry 
writes on the exciling 
Icchnology of itcreo. lis 
theory and operating 
techniques mcluding re- 
cording^ plciybock^ brood- 
cO£img, ^imulcastin^jr 
multiplexing. Covers 
stereo dfjcf and topes 
with a unique and proc- 
tical opproQch. 224 
pages. 

No. SO Paperback ^2,9Q* 



Introduction Hi-Fl 
Clemertt Brown 
An orj^inol, refreshing 
oppj'OQch to bi-fi Ihflory 
and practice — □ typicolly 
Brilish thoroughness in 
iKe discussion of pick- 
upSj preomps, amplifLcri, 
i,p^oV.<irij acoustics^ etc. 
— ■ wStf^ on inlefeslirig 
protjnosis of hi-fi in. tht 
future. The author is a 
renowned British outhor- 
ity. His style contributes 
o fresh new look ot hi-ft. 
192 pages. 

No. 88 Paperboek S3.20' 




''The AUDIO Cyclopedia" 
Howard Tremaine 

Here is one single volumo 
with the most connprc- 
hcniivp coverage of every 
phose of audio. Concise, 
pccurote exploncttions of 
oil audio and hi-fr sub- 
iccts. More than 7 yeorj 
In preparation — ihe most 
authoritotfve encydopfl- 
die work with a unique 
quick reference iystem for 
insfant answers to ony 
quesMon. A vital com- 
plete reference book for 
every audio engineer^r 
technicionf end serious 
ciudiophile. 



i T2Q0 p age I 
> 3400 lopici 
» 160C illuttrarioni 




No. 123 $19,«* 



High Fidelity Sirnplified 
Harofd D. WaiJer 



The coiTiplelo hi-fi %iosy — 
ofliwcrs oil oyesfFtjn^ uhaui 
funefi, chonfjeri, ■ompliFleri, 
iQpct rocofderSj spcoVeri, 
record ployefs, etc. Loli of 
idcoi for cyslofn iniloHe- 
tions. Tell? how to ochTevo 
cerrcerl holl rccepfion in 
yoLtf home, 2^6 po^os. 



No. 142 



$3,30 





Ceding The Moit Quir Of Your Tape RBCardvr 
HBrmbn Buntnjn 



WrJ]ren rn "plolo tolL:"' for 

Ihe? ffion who >icf5j. Of 

10 buv, o 10D& recorder. If 

Tlons raised bv icpe record- 
Fnf) e/iihusioirs. fi^ chofjler^ 
cover cverv pilose of edero- 
rion ond (Tioinrenonce-fjcru 
cddtrgi 12 tope recorder io 
ihe hi-fi ivsrc?mj lo a rhor- 
ough cfisiencnion ort micro- 
phones. Lofi of pFOCTicol 
i r^ f Of iTio f i Q n on how to is'uv ■ 
176 pooesr 
No. 2S1 
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HEADPHONES 




Standard of the World 

Unexcelled for — 

• Quality 

• Frequency Response Range 

• Durability & Ruggedness 

• Comfort 

• Noise Exclusion 

PERMOFLUX headphones 
carry a life-time warranty! 

IVn'fe for coto/og 
PERMOFLUX CORPORATION 

P.O. Box 1 449, Clendale, Calif. 
CIRCLE 75B 
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SAVE 

MONEY! 
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LIST OF HI-FI 
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FOR A SPECIAL 
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WRITE FOR FREE 
AUDIO DISCOUNT 
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New iow prfc«< on ampU- 
fiert, tan«rt, tap* racord- 
ert, speaktn, tU. 
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my ears and my taste for loudness; but I 
til in It Lnaybe a alight revision of the matcli- 
iiig-ui) values in the unitj to cut down a 
bit less, ivould be helpful. 

If yon use two different brands of phone, 
of course, you're in hot water — one is 
UKually londer than tlie other, I had to 
match my phones up in roughly equal 
pnirs for communal listening. There's 
nothing Jensen eau do about that short 
of an extra set of padding units in the 
ho\, which would be prohibitively expen- 
sive. Solution: use two sets of phones of 
the same brand. (The Koss phones are so 
very much louder than most others that 
perhaps Jeiisen had to set its values in 
the present fashion, or risk blowing out 
El few Kos a -equipped ears.) 

Jensen sent me a set of their own white- 
plastic HS-1 phones, to match the Cfi-1. 
Soft, dark-grey ertr surrounds, tailored 
to fit the ear. I had tried an earlier pair 
brielly last spring; tliese were from later 
production. Jensen showed nio curves (a 
standard phone measuring techcique in- 
volving a fixed-size air cavity and a test 
microphone, simulating an average ear- 
and-earphone) which indicate that these 
pliones should produce smooth full highs, 
though as in most phones the bass f.ills 
off. With a poor head seal, bass loss is 
more drastic. I compared Jensen's HS-l, 
AE style, with the Koss phones, which 
seem to be the notable competition, and 
found that indeed the Jensens do have 
an audibly quite clean and loud higli end, 
and an evident lack of bass, particularly 
with a loose ear-seal. The Kosscs, quite 
differently, have a loud bass end and lose 
less of it with an imperfect seal; the 
Koss highs, on the other hand, show a 
definite drop and are somewhat colored, 
though pleasantly, not harshly. At least 
for my ears. 

The Koss type of phone is papular, I 
think, because the balance of response is a 
sort tliat intuitively satisfies the nuisieal 
ear, providing presence — a realistic sense 
of being close to the music — and, especially, 
an excellent bass-to-treble relationship, the 
faUing-ofT in the highs matching tiie base 
end. I suggest that the Jensen phone.s, 
though their highs are full and clean, tend 
to sound a bit shrill simply because of their 
relative abundance and the consequent un- 
balance with the buss. The effect is more 
apparent than actual, in good part a trick 
of the ear. 

The car -mechanism, as I say, is dogmatic 
about these things. Give it over-all fre- 
quency balance — first. Then start fussing 
about clean response. 

An ultra-simple way to get the best out 
of tlie Jensen phones: just roll off the 
highs a bit on your stereo amplifier control. 
Be assured that nothing is lost; a lot is 
gained, A very considerable drop may be 
necessary to balance the bass curve, hut 
the results, once you have listened awhile, 
will be authentically musical. 

I suggest a not unflattering parallel be- 
tween these phones (also others like them) 
and the small but extraordinary little shoe- 
box speaker system of the KLU Jlodel 
Eight FM radio. That miniseule speaker 
has flat highs, same as in the big KLH 
models. It has astonishing b.ass for its si^e, 
but the lows, even so, aren't quite as big 
.IS those of the fulbsize KLH spenker sys- 
tems. I find it invariably helpful, thus, to 
roll off the little speaker's high end, delib- 
erately, 'way down, until a natural musical 
balance is established. The music sounds 
better. 

The question is — which do yon want 
roost? Flat highs (with drooping bass), or 
good musical sound? The principle applies 
to .Tensen'a phones and to a good many 
others on the market. X 




The perfect companion 
for 

professional recording 

Foster's dynamic DF-1 is an omnidirec- 
tional bar-type microphone for both 
professional and home use. This versatile 
mike weighs only !4 lb. including cord, 
and is just VA" long and %" in diameter 
Yet it has a range of 100 to 12,000 c.p.s. 
and sensitivity of - 58dB (50 K-*?) ±3dB 
at 1.000 c/s (OdB = lV//^bar). Your 
choici; ofeOO ohm, 10,000 ohm, or 50,000 
ohm impedances. 

Rugged and precision made, the DF-1 
assures professional results right in your 
living room. Used with hi-fi, stereo, or 
tape recorder it faithfully recreates a 
broad band of audio frequencies — and 
takes up less space doing it. The DF-1 
can be hand held, suspended from its 
neck cord, or clipped to your lapel, A 
strong diecast frame gives it complete 
protection for long trouble-free service. 

You can get this 
outstanding all-new 
microphone now at 
popular prices. For 
further information 
write directly to the 
address below. 




FOSTER ELECTRIC CO., LTD. 

384 Shimo-Renioku, Mitqka, Tokyo, Japan 
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rDYNACO 
Super 
i Fidelity 
3 OUTPUT 
TRANSFORMERS 



Advanced puls« recbnlquacs and Dynoco's ppt- 
DTitod paro-coupl&d windings and ma^sivg 
gniin-orienrcd CO'«S insUro potior square 
Wave performance and noor-poffect transients. 
All (rartsformArs handle full rated power from 
20 cp£ to 2^ KC, and are conservatively rated 
and guaranteed to handle double nominal 
pa wet ffom 30 cps to 1:5 KC. 

SPECIFICATIONS 
Reiponset Plus or minus 1 db 6 cps to 60 KCh 
Power Curve: WijMn 1 db 20 cp5 to 20 KC. 
Sc^uare Wave Respanse; Ko ringing or dif^ 

forMon from 20 cps. 20 KC. 
Pe;ini»ihfo Foecfback: 30 db. 

MODELS 

A-410 T5 watts £U84,6V6, 6AQ5 14.95 
A-«0 30 watts Seai. EL^34, KT-66 19.95 
A-430 £0 wotts KT'Gfi, EL^34 29.95 
A-440 120 ^otti KT'Sa, 6550 39,95 
A-450 120 watts pp par KT-SS, 39.95 
A-470 35 wott& pp par £1-8^1, EL-34 24.95 
(all with tapped primaries excef>t A-440 which 
has tertiary for screen or cothede feedback) 

Write for complete data on Dynaco tronsforni- 
ers Irtcluding suggested circuits and rnodern' 
ijotion of WilHamson-type ompliflers to 50 
Watts outpuTh 
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ISOTONE 

acousticof ione equa/iring system 

AN ACOUSTICAL LANDMARK 




la seLliDg our magic s^^icms not oijly do ^vx use 
Words J of tounic, in cord faitli, ycc ftlso offer 
thcii falfi]lmcrit. ISOTONE'S sound will be 
foand oalsLandingH perhaps even rcvohnionary; 
because it ii Uic kind of sound one would ex- 
pect from a dcvic^i the sptrciJlc fanctloa of 
wjiich Is to mirror naiar:\l mo^iol tonality. 
ISOTONE L'fTtcti tills by atiiiospherlc, air-rnass 
pressure, not air resistance as sach^ Thus Iso- 
tonc^s tn^nsduccrs 'brcatht* under perfect Unc- 
arit>' and control. Tbt toaal surface thus pre- 
ientcd is sensed as an atiraf plateau — virtually 
flatj naitiral, satisfying, Brochure. Dealers, at- 
teiiitoa, llllustrated is tlie EROICA, 6 cu. feef 



ISOTONE ASSOCIATES 

340Z Third Ave., New York 56, N. 
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■ Altflc To Sliow at World's Fair. Altec 
Latishiij Corporation \\^s been appointed, 
by invitation, to p^trticipf te nnd dlrtpln.y a 
complete steico home music system at the 
New Yoik Worl<3's Fair h\ The 
House of Good Taste, Inc., one of the fesi- 
tured exhibits in the forthcomings World's 
Fair, extended the special Invitation, hased 
on the merit of Altec's products, to th6 
comp:i,ny's president, Alvis A. Ward. 

• Concord Ilistrltiixtor Sales BTauag'er. 

Donald HaJsslcr, Marketing Manager of 
Concord li^lectronics Corp., Los Angeles, 
has announced the appointment of Ted 
Inahara :o the position of Distributor 
Sales Manae:er. In addition to his new 
position, Mr. Inahara will continue Jn his 
po.sitlon as Sales i^lanager for Hosho of 
America, Itic, a .subsidiary of Concoid, 

m technical Consultfint for Slpa. Charles 
K. Nostrand, formerly of Audio Consult- 
ants, Huntington, New York, has joined 
the 131 pa orgauizaiion as Technical Con- 
sultant. Inchided in Jilr. Nostrnnd's duties 
wUl be tliose of application engineerini: 
and flel<3 servicing for the Ortofon pro- 
fessional reijovding eciulpment. 

• Gray CUi&f Ea^lnoor, Cbestcr A. Snow, 
Jr. has been named Chief Engineer o? 
Gray Research and Development Co., Hart^ 
ford, Connecticut. Mr. Snow's new duties 
will center aronnd the design and produc- 
tion of professional tone arms, turntables^ 
oyuallsers, and slide projectors tov indus- 
trial use. 

• PaircMld Reoordin^ Sntexs Attenuator 
Pield. At the recent Audio Engineering 
Society Convention in New York^ Fairchlld 
intro<3uced Its new line of pi ofessional- 
typ© attenuators called the 'Lumiten." 
The "Lui'niten" series is the result of Ffl,ir- 
child research in photo-conductive control 
technology, which has also produced a 
whole line of studio speech input CQuip- 
nient. 

• Karma n-Kfir don Initiates "CltatlozL SenL^ 
inarfi." Harman-Kardon, Inc. has an^ 
nouncod a series of "Citation Seminars" 
for consumers In the New York City area 
to he held during the winter months to 
acciuaint consumers with its Citation line 
nf prod^tets. The seminars will be held 
initially at four dealer locations in the 
New York City area. Dealers participating 
are Sam Goody, Airex, Leonard RitdiOj and 
Packard. 
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• Eoch file hoJds o 
full year^i copies. 

• Jesse Jones Vol- 
ume Files lor every 
publicoMon. 

• Covered in durable 
leafhcr liiie Kivor, 
title embo££ed Tn 1^ 
Kt gold. 

Sallilactlqn giHranleed 



SAVE YOUR 
COPIES OF 




Attractive and 
practical for your 
home or office 

3 for $7.00 

6 for {13.00 

ORDER NOW — tend 
check or money order 

MAGAZINE FILE CO. 
520 FIFTH AVENUE 
NEW YORK 36, N, Y, 



FREE 



DESCRI PTI VE FOLDER 
UPON REQUEST 



—CLASSIFIED— 

Ratu: 10* per wcrrt per Insertion for noneocnmarelal 
idiirtlunsnti: 25* per HDrd for (ommenial wilK- 
tlHinintt. Ratts an n«t. and no lltnonti will It 
aUoHOd. Copy mait bi accampnnlod by remlttanio Iti 
till, and mmt rtuti thg New York dDh tiy thi 
nrjt of fho month pfecedlna the date of iuLe. 



HIGH FIDELITY SPEAKERS REPAIRED 
AMPItirE SPEAKER SER\'IC)i 
168 W. 23rd St.. New York 11, N. Y. 
CEI 3-4812 

EN'JOY PLEASANT SURPRISES. Then 
write ua before you purcliase any hl-fl. Vou ll 
he glad you (lid. L'tiusual suvLnKS. liey lilcc- 
trotitcs, 120 Liberty St., New York S, N, T. 
( ; I .o venlH ] e S-t2SS. 

WHITE for quotation on componentB, re- 
corderfi. FREE CHtalog. HI-FIDKLITY SUP- 
PLY, 2817-VC Tliird Ave.. New Yorl; 55, N, Y. 

SALE ITEJLS^ — tapes — pncknm; quotfn. 
Bayla. Box 131-0. Wantugh, N. Y. 

WANTED: Used Mcastirement Model 210A 
FM Renerator In good condition, AUo would 
like to buy Pilot Model 313 p ream [ill Her In 
Kood condition. J. Leo Colhotin, P, O. Box 
20214. Dallas 20, Texas. 

WILL PAY CASH tor Ampex 300. 400 (with 
Eolenolds), 350, or 351 tape recorder or head 
assemblies. Write Pete HelffrieU, -119 West 
lytli Street, Bctblehem, Peuna, Call Area 
Code 215 833-lll;i. 



HARPSICHORD iu kit form tor borae 
workBliop asBemlily, S150, Clavichord $100. 
Free brochure. Write Zuckerman llaroHlchords, 
Dept. R. 115 Cbristoplier St., New York, 14. 
N.X 

WANTED 3 RCA 7TDS micropliones. 3 
Eiectro-^'olce. 2 NeumauQ or etc. State age, 
condition and price. John Price, 11819 Llppltt, 
Dallas, Taxes. 

PIPE ORGANS WANTED— AND FOR 
SALE- Monthly magaiiine, S2, year; oreatifi 
— new, used, yarts, muaic. Aldcn Miller, 
331 ^-341 h Avenue South, Mlnaea^iotis B, Min- 
nesota, 

HALF PRICE OR LESS on elUhtly used 
Btereo eartrldccs, arms, speakers, recorders, 
tuners. RevamiJlnf; systeni. Geracl. 1424 Quin- 
wood. Hyattsville. Maryland. 

RECONDITIONED COMPONENTS FOR 
SALE. Fully f^uaranteed. Write for listing. 
Your trade-ins accepted toward new com- 
nonents, Marrt Electronles. 690 Central Ave., 
Cedarlijrst. N. Y. 

NEW condenser mlcrophoncB. complete with 
cables and power supply. Made in Sweden. 
One cardioid and one variable pattern re- 
uiotely controllable. 20/33-incii diameter, Kjjl- 
Inch lon^? microtihone size. Price : SlSft— Sly5. 
L. P, Ores. 1331 Sierra Ave., San Jose. CalU. 

MUST SELL : Ampex 3uO-2P Btereo recorder 
and remote control (50 hours) $1000; latest 
Presto 300 console tape recorder, plii^-ln ftiH- 
trafli liead assembly. Illuminated mode selec- 
tors, cue and edit functions (10 houre) $1060; 
Sii:fi^n 4/2 cbftuncl stereo/mono mixer witb 
line-level outputs (5 hours) S375 ; Van Epa 
suction system and 2 tapered hoses to disc 
recorders (35 hours) 3225 ; Capps Hot-Stylna 
System (1 hour) 555; Neamann U-47 con- 
denser microphone ani^ elastic suspension 
{S liours) ?2<)0; Sony C-37A cuudunser micro- 
phone (3 hours) $250; Bleetro-Volce 655C 
Jnike and Electro-Voice 6098 transistor pre- 
aniplifier-egualluer (3 houra) $230; two Shure 
and one Ileslo ribbon mikes (10 hours) 
S130 ; Beyer DT-48 proteasional stereo liend- 
I>hones and 2 brldslns transformers (6 hours) 
$!)2. All reasonable offers considered. Star Re- 
t-'ordlnp Co., 1015 London Road. Duluth 13. 
Minnesota. 





From bfsces 
ta whCE^chair 
to bed . , . 
that is the 
baeic lite story 
ol s c;hi]d with 
muscular dystrophy. 

Please contribule to Ihe 
MARCH FOR 

MUSCULAR DYSTROPHY 


empty 
shoes 
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^u/cK-Seel 

cuots m ma oyi of ctiiHti or wall! 

FDRfBJHI-VlfW, FUP-THSOUGH StlECIlON 



RETRACIIBLE 

File 





1 





Storage titbindfs avaihble or do-it-yctirseff 

El i rn: n :Lt L-M \ iiiLljj I ily prf.bf cm 0 f (.■JjTU-i^( iLckcd 
albums, jitojv.'s jn^iAtic-lKPiirim ^^'t-jir. '[nsirills 
an/whe ro in fj w tm nil k'^^ -wi t h '1 stircwji. .St urdy 
V-'eJdtd 5 ttti conalribclinr , ^J^] I -iH^airi ris,' [ri\cl<AK 
IfflJanc'JdsiiSpea'iiDn:. Sirnxkh furl.P'sA: 
botd to J2lp fllbunjs; tutucT: i>r birrp^*, up. 

Writ? for t>roclitire 

CIRCLE 7TC 



DON'T BUY Hl-H.. 



coiiitmittJiUt Of luiju ri:i;vfJLTi; unLll you get ottr low^ low 
reCUTD mill QUOULlOD. 'EuF-Fij-PIfliL *1A dij Un homi 
iriuL 'Trarles acceptejlr 'Ws eumnL^B n[>t to l» Under- 
icA± Best Bu; Ql-Pl List ttid Sterw Tape CataloE Fr««. 



ELECTRONIC WORLD HI-FI RECORDING TAPE 
guaranteed h) quolily 



zm 3ii" eoo' iiriir i.os .bs 

12A 7" 1200' Actitlt 1.09 89 

12M 7" 1200' llrl>r 1 09 

1811 7" J800' JtrUr 1.S9 1.79 

7" 2400' fllrlir 2.(9 2.39 
24HT 7" 2400' Ttn. 2. US 2. TO 

Any Asst. [)«milt«I for 24 + iirlee. Add 16( per reel 
poalaet ic bsndllnR— 10(j 24 + ContlnenUl U.S.A. Wrlt« 
■ illT .. . ■-. <:o'"!'1ste imiDE i 100 -f- 

1797- U Flrtt An. 
H. Y. 2S, IT. Y. 

CIRCLE 77D 

: COMPONENTS, TAPE RECORDERS ; 

« ATNtQ for cur lev quotes on your rbolc* af com- « 

• PQncnt^ f^To more on "pkES." All ItcXerj seilcd. ^ 

• S«nd for ">lonchlr 3oecl4ls" bulletin. « 

• HI'FI RECORDING TAPE « 
V with IS day mon^-bafr^ guarantee ^ 

• 3-11 12-23 24 + • 

• 1200' 7" aeetate Jl.OS S1.05 ? .99 » 

• 1200' 7" rovlar 1.29 1.19 1.09 • 

• ISOO' 7" mylar 1.99 l.aS iJS} • 

• ISOO' 7" acotato 1.59 1.50 ■ 

• S400* 7" mylar 2.S9 2.52 2.A9 • 

• 2400' 7" tenilllied mylar 2.95 2.B9 2.85 • 

• Can Be AssDrtnL Add IC^ P[k!t>ie Pir Red • 
f 10( For 24 Lota • 

• .^^^ • 

CIRCLE 77E 



MDID unlimited 



Specia l izes in SAVING YOU MONEY 
FACTORY FBESH COMPONENTS 
>^ LOWEST POSSIBLE QUOTATIONS 
^ FAST DELIVERY 

W> ara FRANCHISED for motl Hl-fl Itnot. 
Ordari SHIPPED PROMPTIY fnm oh lorga 
itock. RECORDINO TAPE ol LOWEST 
PRICES. FREE STEREO CATALOG. 
7I5-A Seesntt Av«. (38th 
St.), Naw York 16. N. Y. 



Visit Our Showroom 
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LONDON CALLING THE WORLD . . . 
KEEP HI-FI COSTS LOW — buy 
BRITISH EQUIPMENT from the United 
Kingdom Mail Order Specialists! 

• AMPLIFIERS • MOTORS • TUNERS 
• SPEAKERS • PICK-UPS 
All goods Podcad. Insured ond Shipped promptly 
□t minimom cost. Send us details of your neerJil 

C. C. OOODWIN (Salts) Ltd. (Dept. A) 
7,Th< Breadwav, Weod OrMD, London N.U. ENG. 
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Coming Attractions 

Complete deutils on tlie design pliiloj^ 
ophy and consti'ucUonal details of the 
newest of tlie transistor power anipli- 
lieis. — Acoustech I. 



Tliis Business of Heat Sinks. Willi 
the increased use of power transistors, 
it is important for tlie Iiome consttoictor 
to have practical information about llic 
s)iape and size of beat sinks necessary 
for a particular ti'itnsistor application. 

Audio Testing. Beginning a series of 
independent articles on the principles 
and practice of testing audio etpiipinent 
— the first relative to multiplex stereo 
circuitry. 



ALL NEW 



BIG RECORD BRUSH 

"lisja'i a brush thaf covers ihe ettlira 
tracking surface of your records^ Duigrifrd 
especlaJl/ for manual Dptratlng turn- 
toblcj^ turns ov\ of tho way for auto- 
rnoric operoHon^ Made of MACHINED 
ALUMINUM wMh a LARGE CAMEL'S HAIR 
BRUSH that will last thfl life of your turri' 
fab^ft. Aflor severol revolutions of th» 
record, you w^ll nofic* on Improvament In 
sound caused by th* removal of du»t 
parliclfrs from the playing jurfact. This 
Is n«t Q Toy, hut □ flna pl?cp of equip- 
ment with quality and service built inrto 
every inch- Makos o PERFECT OrFT. ONLY 
54.95 (pottpofdj^ Send chettc or monfty 
order to PRECISJOK MANUFACTURING 
CO., BOX 233, AURORA, INDIANA. 



GIVE VOUR.RKOROS A CLEftN .SWEEP TODAY 



CIRCLE H 



A 
lo< 
ers^ 



STENTORIAN* 
BRITISH HI-FI SPEAKERS 
comploie line of highest quality full rangs 
udspookors— from 6" to 15 coax la Is, twaet- 
wooferi ond crossover nelworki. 



Leaders in Hi-Fi since )927 
First in value. 

See yoor dealer or write for toniciiltl iltentin: 

BARKER SALES COMPANY 
339 BROAD AVENUE 
RIDGEFIELD, NEW JERSEY 
•TRADEMARK 



CIRCLE T7H 




ARTISAN ORGAN j 

"King of Kits" [ 
- Thi iltlmiitt In «fsan|| 
ton* & ityUni !; 

* Sktp dntif prolli anifl 
factory lAbor I 

• Ply u yat hilli 1 ■ 
pky 4t inm tiilld I 

> No pmloit Iccbtilull 
thlir riQilrtd I 
. Thv ant\t*l bilk-]1- 
yoortelf orfin | 
• Chalci of EDMlal} Ircim f 1750 ta f5500 |{ 
Wrilo today for dstaili . 

4949-A York BIyd., Los Angeles 42, Calif.^ 
CIRCLE 77L 



CANADA 
FHIgti Fidelity Equipment 



Complete Lines 



Complete Service 



HI-FI Records — Components 
and Accesiories 

SLECTRO-TJOICE 
SOUND SYSTEMS 

126 DLPNOAS ST. WEST. TORONTO. CANADA 



CIRCLE TTM 



r 



CROWHURST 
BURSTEIN 
FIDELMAN 
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the experts help you 
get the most out of hi-fi 

FM STEREO MULTtpiEXING "... a dot^ifed d«c- 
rJpfJoj] af the fCC standards for FM ^rereo broads 
casting . . /' — s^LECiivysiG i:2:A2, £1.^0. 

STEREOPHONIC SOUND (2od Ed.J''. , , vafuob/o fo 
thtsso ^ho llks tbelf 'fidcfify' hish and •reailstic' 

ELECTflOXICS WOIiLT), ^2CE>, S2.90. 

BASIC AUorO, 3-VOLUME LEARN BY PICTURES 
COURSE . . expcWmonrerj (jjid mor« experienced 
hobbyists yvlii find no athof syltohas more rtchiy 
Informative or authoritative^" — HlGZL KIDELITV 
MAGA^.iNE. it vols., soft covers, tf^Ol^ $8.7Q; clotfe, 
#SCH-H. S9.9S, 

by Herman Unrslcin. 
GETTING THE MOST OUT Of YOUR TAPE RECORDER 
« . ^rJrten for the users of tope recorders, in 
his iengu0ge ^ indeed a contribution to the tmdlo 
floid." — DKSIG^' KEWS. ^2ir>L $4.35, 
FUNDAMErETALS OF HIGH FIDELITY, Tdls you. how* 
to select the best e<iui;^ment for the money i\.niX 
atjhievc the |j<^3t ])erforrrtnnce from iL ^22ljp 52*95* 

REPAIRING HI-FI SYSTEMS bit Da^vid Fidelman, 
Save money! '^Deois outbofitutWely , . . wJf/i fojf 
gear and tcchniqocSf ibt> mttjur troubtes oncoun^ 
torcd In 'various system components^' — high 

FIDELITY" MAGAKIKE. j¥20i"i( 53^90. 



10 DAY MONEY BACK GUARANTEE 



JOHN E. RIQER PUBLISHER INC. 
A division of Haydcn Publishing Co., Inc. A-12 
tie West 14th St., New TorK 11, N. T, 

Enclosed is 3 Please send: 

□ $1.50 □ *209, $2.90 

□ j201,|$8.70 □ t201-H, $9.95 



I 

11 u jiiui.lSB./u u f^oi-M, ^s.as ! 

I □ ^251, 54.25 □ ?226, $2.95 □ ^2.05, $3.90 I 

I 



Name. 



1_. 



Adtlress- 
City 



-Zone. State- 
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TOP ALLOWANCE 
FOR YOUR USED COMPONENTS 

- , AT 

^ audio exchange 




WHEN YOU PURCHASE 
The SHERWOOD S-3000 IV 

FM/MX STEREO TUNER 
with "Acro-beom" Tuning 

Featurei 7" expandtrd j I ids -rule tun In (j leole, AulO' 
matic Frequency Seals, ipeclpl Inl^r-channel hmh 
syit^m whTch eliminate! noisy "hasb" between, FM 
chcmnal:. 

TRADE 4 WAYS 

• TRADE Hi-fi for hi-fi 

• TRADE Amateur radio* for hi-fi 

• TRADE Hi-fi for amateur radio 

• TRADE Amateur radio* for amateur radio* 
•Includes HAM; SWL; Citizen's Band; Test Equipment 

AUDIO EXCHANGE EXCLUSIVES: 

TradB.BacK Plan • New EqiiipmEnt from ouer 100 
manufacturers • Used Equipment sold on 10-day un- 
conditional money-back guarantee ... plus SO-day serv- 
ice warranty • Special GE credit plan • Custom Instal- 
lation for stereo and monaural eciuipnient. • Hi Fl 
service laboratory, ^-^S^ 
Get more! Pay less when vou trade at 

audio exchange 

For TratJing Info,, write dept. lO. 

PLEASE MAIL ALL OSDERE AND INQUIRIES TO JAMAICA 

Hillside Aye., Jamalu 31, H, Y, • Axiel 
WHITE PLAINS, N. Y, BBOOKLYN, N. Y. MAtiHASSET, N. T. 
203 Mam^rcJiecli Ave. ices ristbusli Ave. 4S1 Flin^lome Rd. 

CIRCLE 77& 
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SUBJECT INDEX 

1962 



AMPLIFIERS 

Fe(;<3ba,ck — head cook and bottle washer; 

Norman H, Crowhui"st. Joii 40. 
High Fidelity with transistors; George 

Fletcher Cooper. May 23. 
High-quality, low-power stereo amplifier; 

Joseph G!ova,iielli. July SS. 
H)gh-(iuality transistorisied stereo pream- 

plifler; Erhard Aschin^r. I, Ifov 30; 

II, Dec 3C, 

High -stability feedback amplifier; Arnold 

J. Kauder. Oct 18. 
Measuring and matching tape playback 

and microphone amplifiers; Mannle 

Horowitz. Sept 43. 
Power supply with protection ; George 

Fletcher Cooper. Jane 37. 
Reduction of feedth rough in audio 

switching; R. D. Herlocker. Feb 28. 
Series Feedback; George Fletcher Cooper. 

Sec. 34. 

Taillight trans is tor- protector; Korman 

Kramer. Sept 48. 
The transistor amplifier; George Fletcher 

Cooper. Feb 23. 
The transistor amplifier, economy model; 

George Fletcher Cooper. Apr 34. 
Transistor output-stage response; George 

Fletcher Cooper. Oct 83. 
Transistorized 200-watt stereo amplifier ; 

Richard S. Eurwen. Nov 40. 

ATTENDATORS 

A 135.5-db 1-megacycle audio attenuator; 
Weaver Dodge. Dec 23. 

ULIJiDNESS and Technology; JoBeph 
Giovanelli. Sept 08. 

tONTKOLS 

Lisrht -actuated gain control: William G, 
Dilley, Sept 39, 

KQUIFMEXT PROFILES 

ADC Pritchard phono arm. Se]>t o3. 
jVKG Model K-50 headphones. July ■i'.t. 
Dual TG12SK tape recorder. Dec 43. 
EICO RP-lOO stereo tape deck kit. July 
34, 

Fleet ro- Voice Sentry II loudspeaker. Oct 
SO. 

E.VII Model DLS-a29 loudspeaker. Sfipt 52, 
Fisher KX 20U stereo amplifier kit. 
Mar. 40, 

Fisher KM-60 PM -stereo tuner kit. 
Mnr 40. 

Fisher Model FM-IOOO FM tuner. Oct 7Ci. 
Harman-ICardon stereo tuner amplifier, 

TA-iOOOX. July 49. 
Harman-Kardon Citation A transistorised 

preamplifier. Oct 75. 
Harman-Kardon Citation MA FM-stereo 

adapter. Feb 46. 
Ileathkit Model AD-22 stereo tape re- 

eoi'der. Nov 63. 
Heathkit Model IO-21 oscilloscope. Miir 43. 
Isotone "Eroica" loudspeaker. Feb 48. 
Knight-Kit a.c. vacuuns-tube voltmeter, 

S3YOG0S. June 38. 
Knight-Kit KX-60 50-watt translstorixed 

amplifier. Sept 54. 
Koss Model SP-3 headphones. July 32. 
Lafayette Model KT-174 vacuum- tube 

\'ollmeter kit. Dec 46. 



n 



Leak "Sandwich" loudspeaker. June 36. 

Mark -Q- Mat ic recorder/ slide projector 
synchronizer. Model MQM-1. Apr 44, 

Omega Model 160O transistorized ampli- 
fier. Mar 44. 

Permoflux headphones, models B-DHS-2S, 
-17, HS-3. July 83. 

Pickering stereo cartridge. Model U38-AT. 
June 38. 

Pilot Model 503M FJI-stereo receiver, 
Jnn 14, 

Pioneer Model SE-1 headphones. July 33, 
Rek-O-Kut Autopoise kit. Feb 48. 
H. H, Scott LK-48 stereo amplifier kit. 
Apr 40, 

H. H. Scott LT-110 FJt-stereo luner kit. 
Apr 43. 

H. H. Scott Model S-3 speaker system. 
Mar 44. 

Sharpe "Live Tone" headphones. July 33. 

.Sherwooc Model SR-3 loudspeaker sys- 
tem. Apr 44, 

Shure-SME phono arm. Ji'ov 04, 

Shure Model M33-5 stereo cartridge. Nov 
6G, 

Telciunken Magnetophone S7 tape re- 
corder. Jan 44, 
Telex Model HPD53A headphones. July 33, 
Thorens Model TD-135 turntable and arm. 
Sept 50. 

Trans is -Tronic s FM-15MX stereo tuner. 
Apr 47, 

Weathers "HG" turntable and pickup sys- 
tem. Oct 7S, 

I- ANTASy 

Single-speaker stereo, L. H. Garner' 
Apr 18. 

FUEDHACK 

l''eedijack — head cook and bottle wa.shei-] 
Norman H. Crowhurst, Jan 40. 

Seriiis Feed 1 jack; George Fletcher Cooper. 
Uec 34, 

FM TUNKRS 

Ti-aiisistoriKcd FiM front ends; C. R. Gray 

and T. C. Lawson. Aug 19. 
How to align multiplex adapters; H. 

Heinz, June 18, 
Filterle.'js method for the detection of PM- 

stereo signals; Theodore Biaily, Jan 35. 

HEADPMOJiE control center for mon- 
aural, cliotic, and binaural listening; 
Robert J. Larson and John M. Eargle, 
Nov 35, 

HI-FI SHOWS— Audio visits Paris for 
two shows; C. G. McProud. Apr. 33, 

UrSTOKICAL 

Anecdotal history of stereo; Russel J. 

Tink-ham, Blay 35. 
15 years of AUDIO; C. G. McProud. Slay 

IS). 

The state of the art; Norman H. Crow- 
hurst. May 6. 

LA1V 

Essentials in the protection of ti-ade se- 
crets; Albert Woodruff Gray. Apr 33. 

LEAKAGE Inductance — a useful circuit 
component; Norman H, Crowhurst. 
Dec 24. 



LOUDSPEAKERS 

.\nother word on multiple speakers: John 

W, Ward. Dec 19. 
Thirty pounds of Magnet and an IS-inch 

cone; S. Robert Russell. July 19. 

MEASirUEMENTS 

Audio measuring equipment; Jlannie 
Horowitz. Jan 19. 

Evaluating signal-to-poise ratio; Herman 
Burnstein. Apr. 20. 

The frequency-response specification; 
Mannie Horowitz. Mar 24. 

Measuring and matching the phono equal- 
ization curve; Mannie Horowitz. Aug 
24. 

Stereopiionic test record for evaluating 
systems; B. B. Bauer. G. Sioles, A. 
Schwartz, A. Gust. Feb IS. 

Test equipment roundup; David Saslaw, 
Jail 23. 

MIXERS 

A condenser microphone mixer; William 

G. Dilley. Oct iS. 
High-quality stereophonic mixer; Robert 

Gerbracht. Mar 19. 

MOTORS 

Electronic speed control for hysteresis- 
synchronous motors; Harold W. Wiebe, 
Apr 20. 

-MUSICAL INSTRUMENTS 

Electronic organ tone generators; D, 
Wolkov, 1, Feb 34; II, JTar 30. 

Extending the usefulness of the Schober 
Autotuner; WInthrop S. Pike. Oct 68. 

The Hamograph, a new approach to elec- 
tronic music; J. W. Berridge. Oct 23. 

PHONO RKrKODUCTION 

Measuring and matching the phono equal- 
ization curve; Mannie Horowitz. Aug 24. 

New turn table- a!' m design; Edgar Vill- 
chur. I, Sept 10; II, Oct 34, 

Phuno curve data for indolent engineers; 
Bruno Staften and Johan van Leer, 
Sept 40, 

Setting the stage for opera; R. Katz. 
June 43. 

Vertical tracking angle^a source of IM 
distortion; E. Tt, Madsen. Kov, 31, 

POWER SUPPLY with protection; 
George Fletcher Cooper. June 27. 

PIIODUCT PREVIEW SECTION; Au- 
gust issue. 

PSYCHO ACOUSTICS 

Effect of phase shift on hearing: R. Klein 

and J. Tributsch. July 36. 
Prelude for the well-tempered clavicliord, 

not well tempered; Harold Tornheim, 

Oct 42. 

liECORDING, DISC 

Tnner-groove distortion; R. S, Oakley, Jr. 
Juno 33. 

Stereophonic test jecord for evaluating 
systems; B. B. Bauer, G. Sioles, A. 
Schwarti;, A. Gust, Feb 18, 

Vertical tracking angle— a source of IM 
distortion; E, R. Madsen. Nov 21. 
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EECORDIi'G MAGNETIC 

A condenser microphone mixer; William 

G. Dilley. Oct iS. 
Evaluating slena.l-to-noise ratio; Her- 
man Hursteln. Apr. 26. 
High-quality stereophonic mixer; Kobert 

Gerbracht. Mar 19. 
Let's talk about tape synchroniKation ; 

Hal Magargle. Ifov 25. 
Measuring and matching tape playbacli 

and microphone amplifiers; Mannie 

Horowitz. Sept 43. 
Professional tape reversing mechanism; 

North C, Ham. June 23. 



REIATS 

Use of d.c. relays in home audio systems; 
Francis F. Chen. Sept 27. 

TEST EQUIPMENT HOUJiDUP; David 
Sasla\v. Jaw 23. 

TBANSISTORS 

High fidelity with transistors; George 
Fletcher Cooper, May 23. 

Hig^h- quality transistorized stereo pream- 
plifier; Erhard Ascbiiigcr. I, Nov 30; 
n, nee 3(j. 



Power supply with protection ; George 

Fletclier Cooper. June 21. 
Talllight transistor-protector; Norman 

Kramer, Sept iS. 
The transistor amplifier; George Fletcher 

Cooper, Feb 23. 
The transistor amplifier, economy model; 

George Fletcher Cooper. Apr 2i. 
Transistor output-stage response; George 

Fletcher Cooper. Oct 63. 
Transistorised FM front ends; C. E, Gray 

and T. C. Lawson. Aug^ 18. 
Transistorized 200 -watt stereo amplifier; 

Richard S. Bnrwen. Ifov 40. 



AUTHOR INDEX 

1962 



AscJilnger, Erliard 

A liigh -quality transistorized stereo 
preamplifier. 1, Nov 30; 11, Dec 80. 

Bauor, B. B. and G. Sioles, A, Schwartz, 
a,nd A. Gust 

A stereophonic test record for evaluat- 
ing systems. Feb 18. 

Bcrrlilere, J. ^Y. 

The Hamograph, a new approach to 
electronic music. Oct 23. 

Blally, Theodore 

A mterless method for the detection of 
FM-.stereo signals. Jan 35. 

Burstein, Hennun 

Evaluating signal -to -noise ratio, Apr 26. 

Bunven, Rleliard S. 

A transistorized 2O0-watt stereo .ampli- 
fier. Nov iO. 

Chen, Fraiicls E. 

Use of d.c. relays In home audii, sys- 
tems. Sept 37. 

Cooper, George Fie teller 

High fidelity with transistors. ^Itay 23. 

Power supply with protection. .lune 27. 

Series Feedback, Dee 34. 

The transistor amplifier, Ee)j 23. 

The transistor amplifier, ecoiiomy 
model. Apr Si. 

Transistor output-stage response. Oct 
62, 

Croivhurst, Norman H. 

Feedback — head, cook and hot tic \\'ash- 
erl tJhii 40, 

Leakage inductance— a useful circuit 
component. Dec 24. 

The state of the art, >[ay (!. 

Ullle.v, "William G. 

A condenser-microphone mi.^er, Oct 48, 
A light-actuated gain control. Sept. 33, 

Dodge, "\Veaver 

A 12o,5-db 1-megacycle audio attenua- 
tor. J>ec S3. 

Earg'le, John >I. and Robert J. Larson 
A headphone control center for mo- 
nuaral, diotic, and binaural listening. 
Not S5. 

darner, L, M. 

Single-speaker stereo. Apr 18. 

Gerbracht, Robert 

A high-quality stereophonic mixer. 
Mar 19. 
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Gloranelll, Joseptt 

High-quality, low -power stereo ampli- 
fier. July 23. 

Blindness and Technology. Sept 68. 

Gray, Albert IVoodruff 

Erjsentials in the protection of trade 
secrets. Apr 23. 

Gray, C. R. and T. C. Lawson 
Ti'anslstoi'iued FAI front ends, Aug' IS, 

Gust, A. and B. B. Bauer, G. Sioles and 
A. Sell war tK 

A stereophonic test record for evalu- 
ating systems. Feb IS. 

Horowitz, Mniiiile 

Audio measu»-ing equipment. Jan 19. 

Measuring and matching the phono 
equalization curve, Aug 24. 

Measuring and matching tape playback 
and ipicrophoiie pi-eaniplifiers. Sept 43. 

The frequency -response specifications. 
Mar 34. 

Ham, iVorth C. 

Professional tape reversing mechanism. 
June 33. 

HeinK, H, 

How to aJign multiplex adapters. June 
18, 

Herlocker, R. D. 

Reduction of feedthrough In audio 
switching. Feb 38. 

Kat>:, R. 

Setting the stage for opera. June 43. 

Kander, Arnold J. 

High-stability feedback amplifier. Oct 
18. 

Klein, R. and J. Tributsch 

Effect of phase shift on hearing, July 36, 

Kramer, Nornuui 

Taillight transistor protector. Sept 48. 

Larson, Robert J. and John M. Bargle 

A headphone control center for mon- 
aural, diotic, and binaural listening. Nov 

Laivson, T. C. and C. R. Gray 

Transistorized FM front ends. Aug 19. 

Jladsch, E. K. 

Vertical tracking angle — a source of 
IM distortion. Nov 31, 

Magargle, Hal 

Let's talk about type synchroni7.atjon. 
Nov 35. 



Mcl'roiid, C. G. 

15 years of AUDIO. May 10. 

AUDIO visits Paris for two shows. Apr 
32. 

Oaliley, R, S., Jr, 

Inner-groove distortion, June 32. 

Pike, Wlnthrop S. 

Extending the usefulness of the Scho- 
ber Autotuner. Oct. 68. 

RusseU, S. Robert 

Thirty pounds of magnet and an IS- 
inch cone, July 19. 

Saslaw, David 

Product Preview Section, Aug'ust issue. 
Test equipment roundup. Jan 23. 

SclnvarlK, A, and B. B. Bauer, G. Sioles, 
and A. Gust 

A stereophonic test record for evaluat- 
ing systems. Feb 18. 

Sioles, G. and B. B, Bauer, A. Schwartz, 
and A. Gust 

A stereophonic test record for evaluat- 
ing systems. Feb 18. 

Slaffen, ISruiio and Johan van Leer 

Phono curve data for indolent engineers. 
Sept 46, 

Till kh am, Ihtssel J. 

Anecdotal history of stereo. May 35. 

Torn helm, Harold 

Prelude for tlic v,'e!l- tempered clavi- 
chord, not well tempered. Oct 43. 

Trlbutscii, J. and R, Klein 

Effect of phase shift on hearing, July 30. 

van Titeer, ,Toiian, and Bruno Staffen 

Phono curve data (or Indolent engi- 
neers. Sept 46. 

ViUchiir, Edgar 

A new tu!-ntable-arin design. I, Sept 19; 
II, Oct 34. 

IVard, John "\V. 

Another word on multiple speakers. 
Dec 19. 

■\Vlcbe, Harold D. 

Electronic speed control for hysteresis- 
synchronous motors. Apr 20. 

WolkoT, D. 

Electronic organ tone generators. I, Feb 
34; II Moj- 30. 

-w 
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A Professional 

Quality 
Turntable Kit 

GRAY PK-33 




An easy-to-assemble stereo LP 
turntable kit of professional 
quality and periormance. Rumble 
better than 50 DE down . . . flutter 
0.08% . . .wow 0.2%. Polyurethane 
drive belt; hysteresis-synchronous 
drive motor. 

PK-33 Turntable Kit $49.50 
TBA Accessory Base 17.95 
SAK - 12/G Tone Arm Kit 24.95 

for complete dealer data write to; 

GRAY RESEARCH & 
DEVELOPMENT CO. IIUC. 

Sox 12, Elmwocd, Connectrcut 



ClttCLE^OA 




"1 



YOUR 

Allied 

CATALOG m 



save most on 

stereo 
hi-fi 



s6e the exciusive new 

TRANSISTORIZED EQUIPMENT 

Hifl;fefL srivincs — world's 
^arCosL hi-fi and tape recorder 
sjelecticn, mcludiDg products 
iind valuQS ixvailyble only from 
ALLTETi. Save on complete 
Stereo Sy^^tems, all famona- 
makc components^ recotds and 
T^pcs, Si^ve mo&t with kniC-jit'^ 
componentij and quality buiid- 
your-own knicht-kits^. Ask 
for our low price on a compo- 
ncnt syatem of your own choice. 
For everything in hi-fi, record - 
ing, find Elccironics — ECt your 
MONEY DOWN i£3G3 AbM^D CataloE today] 
Ec^iesl Terms 

ALLIED RADIO 

ALLIED RADIO, Dnpl. 46-'\2->A 
TOO N. Weilern Ave.. ChUago SO. III. 

Q Send FHi^iE 1963 alltgd Catalog. 





Name— 



Affdress- 



City_ 



-Zone S(ar«_ 



CIRCLE SOB 



ADVERTISING 
INDEX 



AcousMc Researchj Inc. 35 

Acoustical Technology laboratories^ Inc. 37 

Airex Radio Corporation 73 

AlJiad Radto Corporation 80 

Altec Lansing Corporation 13 

AmeLux Electronics Corporation 53 

Ampex Corporation 31 

Artisan Organs 77 

Audio Bookshelf 74 

Audio Devices, Jnc 39 

Audio Exchange 77 

Audio Fidelity Records , 49 

Audio Unlimited „ 77 

Barkes Salej Compony 77 

Barker S> Willlomion, Inc. 65 

Ben[pmin Electronic Sound Corp 61 

British IncJustries Corporation 3 

Carston Studios 77 

Classified , 76 

Concord Electronics Corporation 57 

Crown International 64 

Dyiiqeo, Inc 76 

Eastman Kodak Connpony 33 

EICO Electronic instr, Co., Inc. 13 

Electro-Voice, Inc Cov. IV 

Electro- Voice Sound Syst»ms 77 

Elettronic Applications, Inc. 58 

Elpo Marketing Industries, Inc. 70, 71 

Empire Scientific Corporation 25 

Ereona Corporation 56 

Fairchild Recording Equipment 

Corp 6, 60, 68 

Fidelitone 80 

Finney Company 2 

Fisher Radio Corporotion 9 



Foster Electric Co., ltd. 

Gorrard Sales Corp. 

Goodwin, C. C, (Sates) Ltd 

Gray Research & Development Co. 
Grommes, Division of Precision 
Electronics, Inc 
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Harmon- Kardon 27, 40, 41 

Hi Fidelfty Center 77 

Isotone Associotes 76 

Kenwood Electronics, Inc 73 

Kersting Mfg. Co 77 

Key Electronics Company 75 

Klipsch and Associotes, Inc 80 

Koss Electronics, Inc, 69 

lafayette Radio 6? 

lansing, Jomes B. Sound, Inc 45 

Leak 56 

Mognecord Soles Department, Midwestern 

Instruments, Inc 69 

3M Connpany 47 

Neat Orikyo Denlii Co., ltd 10 

North American Phitips Co., Inc 63 

Permoflux Corporation , 75 

Pickering & Company, Inc 17 

Pilot Radio Corporotlon 43 

Pioneer 15 

Precision Manufacturing Co 77 

Quaronte Cinq Records 50 

Rek-O-Kut Co., Inc. 62 

Rider, John F., Publisher, Inc. 77 

Rotron Mfg. Co 51 

Scott, H. H., (nc 67 

Sherwood Efectronic Laboratories, Inc. 13 

Shure Brothers, Inc 1, 55 

Sonovox Co., ltd. 73 

Stanford Inter notional 62 

Superscope, Inc. Cov. II 

Tandbcrg of America, Inc 14 

University Loudspeakers 5, 7 

Viking of Minneapolis, Inc Cov. Ill 

Weathers Division of TelePrompTer 52 

Wlnegord Antenna Systems 72 




HOW TO 
SUCCEED 
IN SOUND 

WITHOUT EVEN TRYING 

start at tiie top with a Klipsch system you can 
afford. Wftettier it's a single MODEL H or a master 
stereo system composed of two KLlPSCHORfJS 
and a CORNWALL, you'll find Klipsch quality 
sound reproduction in a wide range of prices. 
And you'll save in the ioiiE run because of Klipsch 
fundamental design wliich meais low obsoles- 
cence. You'll avoid expensive ttade-ins of inferior 
equipment. Write for details on our progressive 
plan for economical upgrading of your sound 
system. 



KLIPSCH and ASSOCIATES, INC. 

p. O. BOX S6 A HOPE. ARKANSAS 



CIRCLE SOC 

Chief Fidelitone 
ingredient: 




QUALITY 



We don't use just djaiuuiids — we 
use gem stone quality diamonds. 

And it's the same with each 
component of each Fidelitone 
diamond needle. The finest ma- 
terials, engineering talent, and 
workmanship — all combine to 
assure you of quality needles 
for quality sound reproduction 
equipment. 

When you need a needle, get 
quality — specify Fidelitone — 
on top since 1929. 

Fidelitone 

"Best buy on records" 
Chicago 26, Illinois 

CIRCLE GOD 



80 



AUDIO 



DECEMBER, 1962 
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Just 2?4" larger all around than a "compact" 

... yet it measures up to the design 
philosophy of the mighty Patrician! 



The difference between full-sized sound and 
compact compromise is measured in just a 
few cubic inches . . .inside the new Marquis 
300! This modest extra volume has allowed 
E-V engineers to extend useful bass response 
smoothly— up to an octave more than many 
popui^r "boolishelf" speaker systems! 

Bus the Marquis has more thaiti bass . it 
has balance! Balance that results fro^ three 
precision component speakers exactly 
::mjat{3ied to each oEher aod to the liiagni- 
Scerit Marquis enclosare. 

Don't iook for revoiutionary or radical de- 
signs in the Marquis 300, For tliis system 
is the evolutionary product of over 1 J years 
of specialized electro-acoustical research. 
Starttog* with' the famous E-V Radax duaf- 



ELECTRO-VOlCE, >NC., Consumer Products Dwisiori, Dept. 1224A. Buchanan, Mieftlsan 



cone 12' speaker for bass and rtjid- 
bass, we have added the outstandrng 
performance of the E-V 5' cone mid- 
range speaker plus the brilliance of the re- 
nowned Super-Sonax VHF twcefer. These 
: popular and proved component? jiave been 
housed in an enclosure sVhoso toned acous- 
tical phase inverter perniits highly! ^efficient 
performance within remarkably rrtodest di- 
mensions. 

The net result is a speaker system as attrac- 
tive to the eye as it is impressive to the ear. 
We invite you to form your own opinion of 
the Marquis 300 at your E-V high fidelity 
showroom soon. We're betting tfiat you'll 
be glad to make room— just ly^" more all 
around— 'for;tfie:new Matquisul' " 



SPECtFlCATlOffS 

Site: isAira. irw, is-ijOT) :" 

CocTO&wtiU: SPV^B. TCS. TSS-Ivik; 
tpe^«^<jC(irM»lAi!{l aoo snd 3«0II tos, 

s^tttafl <rtjssov&rT brads 
Fr?C[uSfity fltrsporis;; -ICH^.COO Cos 
Powcf Handtfnn Capacity: 30 watts tytoQTjkCn 

FifiiEh: Mahogany crOEJed Walnut 
pnte^^ieaoo. Ht 

:MftrquE8'^ «Ti^la&Uf« ejflry,':T«£ comj»nen*tf, S7e; 



SETTING NEV/ STANDARDS IN SOUND 
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